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Lamb Vaccine. 
Lamb Dysentery Antiserum Lomb Dysentery Vac 


Pulpy Kidney Antiserum Improved Lamb Dysentery Vaccine. 
Pulpy Kidney Antiserum ner Kidney Vaccine. 


Pulpy Kidney Vaccine. 


Stockists for all products of the Behringwerke A.G. and Farbwerke Hoechst A.G. 


INTERNATIONAL SERUM CO. LTD. The Paddocks, Frith Lane, Mill Hill, W.W.7. 


Telegrams: Interserum, Norphone, London. Telephone: FiNchley 5554 


AEROSOL 356 


for the treatment of ringworm and other mycotic infections. 
AEROSOL 356 contains dichlorophen and an antiseptic agent. 


ODOUR SUPPRESSANT AEROSOL 


will mask the characteristic odour of bitches “in season,” and 
prevent the undesirable attentions of male dogs. ODOUR 
SUPPRESSANT AEROSOL is also a pleasant and effective air 
freshener, and may be used in kennels and surgeries. 

nom products available in cartons of 6 or 12 units. 


Prices and literature on request 
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CARBURETTER 
CHANGE SPELO GEAR 
FRONT AXLE 


Did you know that a car sparking plug can easily be 
adapted for use as an effective electric goad in cases 
of prolonged recumbency? 

Such extreme methods are generally unnecessary if 
prompt use is made of the ‘Myrilos' range for the 
early treatment of milk fever. 


*MYRILOS' brand Calcium Borogluconate Solution, 20% 

*MYRILOS' brand Caicium Borogluconate Solution, 40% 

*MYRILOS' brand Calcium Borogluconate Solution, 20% 
with Phosphorus and Magnesium 

*MYRILOS' brand Calcium Borogluconate Solution, 20% 
with Phosphorus, Magnesium and 
Dextrose. 


BURROUGHS WELLCOME CO. 
(The Wellcome Foundation Ltd.) LONDON 
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* RIDEAL WALKER COEFF 6S 
LI U i D * CHICK MARTIN COEFF \'7 
a Available as follows :— 
40z. 80z. and | gallon containers. 


WILL NOT CORRODE your finest metal instruments. 

IS NON-TOXIC, NON-CAUSTIC, & NON-IRRITANT. 
DOES NOT STAIN. 

IS.SAFE regardless of the strength in which it is used. 


STERILIZATION of non-boilable instruments ; Plastic, Rubber and 
Cutting instruments. 


@ HAS POWERFUL DEODORANT PROPERTIES. 
Contains chemically pure CHLOROPHYLL. 


@ ECONOMICAL, because it retains its efficiency under high dilution. 


The British Veterinary Journal says: “ Gomaxide Liquid Germicide, which 
whilst being extremely efficient in action, has the merit of being very economica 
in use, It is non toxic, non irritant and it does not stain. It can be used to 
Sterilize instruments and it does not corrode metals. 


It is pleasant to use and it has considerable deodorant properties because 
it contains Chlorophyll. Gomaxide has been incorporated in an antiseptic 
— which has given good results in the treatment of wound and infected skin 

ions,” 


For all animal SKIN affections, use its companion 


GOMAXINE Antiseptic Cream 


@ NON-GREASY, NON-TOXIC, AFFORDING RAPID 
HEALING 


— Available in 14 oz Tubes and 1 Ib. Jars. — 


GOMAX LTD 


SOLE DISTRIBUTORS— 

ms RIDDELL PRODUCTS LIMITED 

ae ‘Riddell House,’ 10/14, Dunbridge Street, London, E.2. 
@ Obtainable from ARNOLD & SONS . 54 WIGMORE ST. LONDON, W.I. 
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reaches with confidence for... 


XYLOTOX 


(a 660 


Veterinary self-sterilising Local Anesthetic 
for safe, deep, prolonged anesthesia 

and extreme rapidity of action. 

You can be certain of XYLOTOX. 


FRANCIS LTD MAKERS OF VETERINARY SPECIALITIES 
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PARKE-DAVIS 


*TRADE MARK 
PARKE, DAVIS & COMPANY 
Inc. U.S.A. Liability Limited. 


HOUNSLOW, MIDDX, TEL : HOUNSLOW 2361 


SAVE time 
SAVE waste F 
SAVE sheep 


AEROSOL 


TINGTURE 


Contagious Foot Rot is still a menace 
to sheep health, preventing successful 
flock management and causing great ‘ 
financial loss to the breeder. 


Aerosol Chloromycetin* Tincture 
eliminates foot rot quickly and economic- 
ally — the great majority of cases require 
only a single application. 


AEROSOL CHLOROMYCETIN TINCTURE 
a a more economical contro! of contagious 
foo 


Each pack contains: 2 fi. ozs. Chloromycetin 10% 
2 fi. ozs. propellant. 


Chioromycetin Tincture 10% for brush application is 
still available. * 


Supplied in bottles of 2 and 16 fi. ozs. with brush. 
WPS-1058 


i 
iv 
WITH 
4 
ay 
. 
| 


ADVERTISEMENTS 


NARPHEN is the SNP brand of 
phenazocine (2'-hydroxy-5,9-dimethyl- 
2-phenethyl-6,7-benzomorphan 
hydrobromide). It is a new synthetic 
analgesic more powerful than morphine and 
with fewer and less pronounced side 

effects. Weight for weight, it does not 
induce stupor or sedation to the same degree 
as morphine and other narcotic drugs. 


@ NARPHEN is many more times effective than 
morphine as an analgesic in the dog. 

@ It is quicker-acting and longer-lasting in effect than 
morphine or pethidine. 

@ Side effects such as respiratory depression, hypotension, 
nausea and vomiting are rare after therapeutic doses. 


NARPHEN Veterinary is indicated in severe acute or chronic pain in 
the dog, especially as an adjunct to general anaesthetics and to relieve 
pain post-operatively. 


NARPHEN is subject to the Dangerous Drugs Regulations. 


NARPHEN Veterinary is available in boxes of 10 and 100 1.1 ml. ampoules each 
containing 2 mg. per 1 ml. 


Smith & Nephew Pharmacenticals Limited 


WELWYN GARDEN CITY - HERTFORDSHIRE 
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introducing... 


A NEW HIGHLY EFFECTIVE 
CORTICOID THERAPY 


Of all the discoveries made in medical science 
in recent years, none has been more dramatic 
in its impact than the discovery that cortical 
hormones can control, quickly and effectively, many 
physical disorders which were once considered 
extremely difficult or almost impossible to treat 
with any degree of success. 


KETOSIS 


IN DAIRY CATTLE 


ARTHRITIS 


IN CATTLE AND HORSES 


STRESS 


IN ALL TYPES OF DOMESTIC ANIMALS 


VETALOG 
is a new product of 
SQUIBB-MATHIESON 

—a great name in veterinary medicine 


&. R. SQUIBB SONS LIMITED 
(Veterinary & Agricultural Division) 
EDWARDS LANE : SPEKE - LIVERPOOL 24 (Hunts Cross 3131) 
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Hedisan 


AN EFFECTIVE ANTISERUM FOR PROPHYLAXIS 
AND TREATMENT OF CANINE > 
DISTEMPER 


HARD PAD 
HEPATITIS 


Only Hedisan combines antibodies specific against 
distemper, hard pad, hepatitis and leptospirosis. 

Hedisan is for immediate administration to un- 
protected dogs when they have been exposed to 
any or all of these conditions. It is also of value in 
the treatment of the early stages of these diseases. 
The antileptospiral component is, however, vari- 
able and only 50% success is possible in the pre- 
sence of clinical disease, though there is sufficient 
concentration to deal with latent infection. For 
the treatment of active leptospirosis, Leptospira 
Antiserum is recommended. 

Hedisan may be administered simultaneously 
with Hedivac, the related Combined Distemper/ 
Hard Pad and Hepatitis Vaccine. Hedisan is avail- 
able in 50 ml. rubber-capped bottles. The dose is 
1 ml/lb body weight for prophylaxis, 2 ml/lb body 
weight for treatment. 

Hedisan is manufactured by Behringwerke AG., 
whose experience in the production of vaccines 
and antisera for both human and animal use dates 
from Emil von Behring’s discovery of the diphthe- 
ria antitoxin in 1892—nearly 70 years. 


‘ COMBINED CANINE DISTEMPER 
# HARD PAD AND HEPATITIS 
ANTISERUM 


PADISAN, a potent distemper/hard pad antiserum, 
is also available for use when protection against dis- os 
temper/hard pad only is desired. 


For further information, please write to 

HOECHST PHARMACEUTICALS LIMITED, VETERINARY DIVISION, SLOUGH 
Sole distributors in the United Kingdom: Horlicks Limited, Slough, Bucks 
Telephone : SLOUGH 22322 (6 lines). Telegrams : HORLICK, SLOUGH 
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STUDIES ON CONGENITAL PORPHYRIA IN 
CATTLE IN DENMARK 


I. Distribution of the condition and its mode of 
inheritance 


By S. K. JorGENsEN 
Thisted Slagteri, Thisted, Denmark 


Porphyrias are errors of metabolism, dependent on inherited enzyme aberra- 
tions, and consequently of central interest in modern biochemistry. They are 
only known in man, cattle and swine, and in the two latter they have also 
been alluded to under the misleading name of “‘osteohaemochromatosis”’. The 
term porphyria derives its origin from the principal pigments excreted, the 
porphyrins. The metabolic disorder in the porphyrias is, however, not confined 
to porphyrin excretion, but is a profound disturbance of the whole pyrrole 
metabolism. Thus most of the pathological pigments stored and excreted are 
not porphyrins; the majority are probably non-porphyrin pyrrole pigments, 
though iron-containing pigments (haemosiderin or kindred pigments) are 
also stored in the tissues. Histological studies show that at least two different 
pigment systems are involved (Jorgensen, 1956, 1959). 

Dark pigmentation of various organs—bones, teeth, liver, lymph nodes—is 
well marked in pronounced cases of porphyria, and the porphyrins are readily 
demonstrated on inspection in Wood’s light in a darkened room, their presence 
being revealed by a bright red fluorescence. This is visible in several organs, 
but is most pronounced in the teeth, bones and in the capsule of the spleen. 
The liver is also dark in colour, but does not fluoresce. Chemical studies on the 
urine, faeces and bile reveal that the excretion of porphyrins is elevated and that 
the excretion of iron is also above normal. However, while this picture is true in 
pronounced cases, it is important to realize that many mild cases occur where 
the anomalies described above are only just detectable and, in consequence, 
could easily be overlooked in the living animal or even at post-mortem. Only 
careful examination by an experienced observer will disclose such cases. A 
characteristic feature of all porphyrias, in man as well as in domestic animals, 
is their tendency towards latency. The colour of the excreta—urine and bile— 
is not always sufficiently abnormal in these cases to arouse suspicion, hence a 
careful study of the teeth or bones in Wood’s light, or chemical analysis of the 
urine and faeces, is required before a positive diagnosis can be made. 

The porphyrins are pigments of the most profound biological importance 
because they form part of the active nucleus of the cytochromes, of chlorophyll 
and, in the higher vertebrates, of haemoglobin. For a detailed account of the 
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biochemistry of the porphyrins the review of Rimington (1955) should be 
consulted. 

In human pathology a distinction is made between porphyrinurias and 
porphyrias. The former are defined as minor abnormalities of normal porphyrin 
excretion that are not associated with inherited errors of metabolism, whereas 
the latter are regarded as profound anomalies of porphyrin metabolism resulting 
from inherited errors in the enzyme pattern or the organism (see, however, 
Dean & Barnes, 1958). 

Only one form of porphyria has been described in domestic animals (swine 
and cattle)—the congenital or haematopoietic porphyria. In this porphyria the 
anomaly is located in the erythropoietic tissue of the bone marrow, where 
fluorescent cells are seen by fluorescence microscopy. The excretion of patho- 
logical amounts of porphobilinogen has never been described in this condition, 
a fact which distinguishes it from the hepatic porphyrias found in man and 
from the experimental porphyrias of rodents and chicken embryos. The main 
porphyrin excreted in congenital porphyria is of Type I and this is true for 
man as well as for swine and cattle. 

The genetics of congenital porphyria is of special interest, because the 
condition is dominant in swine ( Jorgensen, 1956, 1959; With, Clausen and 
‘Hejgaard-Olsen, 1959) but recessive in cattle (see below). In man there seem 
to be both recessive and, more rarely, dominant forms (Cockayne, 1935). 


PREVIOUS STUDIES ON PORPHYRIA IN CATTLE 


Porphyria in cattle has been known to veterinarians for about 75 years because 
of the discoloration of the bones to which it gives rise. In the literature the 
condition has been described under a variety of other names, among which 
ocronosis and osteohaemochromatosis are the most important. 

The earliest reference to the condition appears to be that of Brouviers (1883) 
who described the characteristic chocolate colour of the skeleton. Six years later 
Remy & Brouviers (1889) described a similar case. Mosselman & Herbrant 
(1898) observed a heifer suffering from porphyria and anaemia and found that 
the pigment contained iron and nitrogen, derived in all probability from 
haemoglobin. To Ball (1900), however, the pigment was haemoglobin. Schenk 
(1902) stressed that cartilage, tendons, nervous tissue and serous membranes 
were not pigmented, although this is an important feature in human ocrono- 
sis. Furthermore, he was the first to describe the discoloration of the urine. 
Collberg (1901, 1908) found that the condition was congenital and was the 
first to mention the discoloration of the viscera. 

Poulsen (1910) gave a detailed analysis of the disease and wrote: ““‘We have 
here two different pigments, one iron-containing in the bone marrow which 
shows tabular crystals, and another without iron in the osseous substance”. 
He found that the pigment of the bones was extractable with dilute acids, 
but not with alkalis or organic solvents and that its absorption spectrum “‘is 
quite like that of an acid solution of haematoporphyrin’’. Poulsen did not, 
however, go so far as to conclude that the pigment was a porphyrin, but said: 
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“Only so much is certain, that the pigment is derived from the blood”. In 
addition, he called attention to the fundamental difference between “‘ocronosis”’ 
in cattle and man, stating that: “In cattle the bones are pigmented while 
the cartilage, periosteum, perichondrium, tendons and ligaments are all with- 
out pigmentation, contrary to human ocronosis where all the latter tissues 
are deeply coloured while the bones are only pigmented to a very moderate 
degree. In man the pigment is melanin or a closely allied pigment, but in 
cattle the pigments found are haemosiderin and another one derived from the 
blood”. 

Ingier (1911) believed that the pigment was an exogenous one, that is, a 
chlorophyll derivative. Schmey (1913) proposed the term osteohaemochro- 
matosis for the condition and at -he same time drew attention to its similarity 
to human “haematoporphyria congenita’”. Witte (1914) demonstrated for 
the first time the hereditary nature of the disease and Moller-Serensen (1920) 
reviewed the older literature and was the first to show that the pigment in the 
bones is a porphyrin. 

Fraenkel (1924), by injecting uroporphyrin prepared from human urine 
subcutaneously into guinea pigs, found that the milk teeth were the first to 
be discoloured by porphyrin and that the deposits were most intense in the 
callus of fractures, that is to say in areas of active ossification. The discolora- 
tion disappeared gradually after the porphyrin injections were discontinued. 

Koller (1942@, 6) made a thorough investigation of porphyria in domestic 
animals. He pointed out that slight cases of porphyria were often overlooked 
in the slaughterhouses and introduced Wood’s light for post-mortem diagnosis; 
he believed that porphyria among swine and cattle was much less rare than 
generally believed. He confirmed the old observation that porphyrins are 
linked to calcium-containing structures all over the animal kingdom—oyster 
shells, egg shells, bones, and teeth. 

Fourie & Rimington (1938), Fourie (1939) and Fourie & Roets (1939) 
were the first to study porphyria in the living animal and proved that the 
condition is inherited and due to a recessive factor. Fourie and his co-workers 
described carefully the clinical picture and stressed the dominating role of 
photosensitivity, which may be so pronounced that the animals are quite 
normal when kept indoors, but do not thrive if allowed to go out into sunshine. 
They described loss of physical condition, eczema, abnormalities in the hair 
as well as the discoloration of the teeth visible at birth and discoloration of the 
urine observed in some cases shortly after birth, and they studied the blood 
picture closely. 

The main chemical investigations have been carried out by Rimington and 
his co-workers (Rimington, 1936, 1955; Rimington, Roets & Fourie, 1938; 
Amoroso, Loosmore, Rimington & Tooth, 1957), and have resulted in por- 
phyria of cattle becoming an important tool in the development of porphyrin 
chemistry. 

Recently porphyria in living cattle has been described by several investigators 
in widely separated places: Jorgensen & With (1955) in Denmark; Amoroso 
et al (1957) in England; and Ellis, Barner, Madden, Melcer & Orten (1958) 
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in the U.5.A. The latter authors report the unusual finding that most of the 
uroporphyrin was of Type III and that porphobilinogen was also excreted. 


MATERIALS AND METHODS 


The observations described in the present paper began in 1952 with the 
discovery at post-mortem examination of a Shorthorn heifer exhibiting the 
typical reddish-brown discoloration of the bones and teeth. The animal 
during life had exhibited a periodic red discoloration of the urine, photo- 
sensitivity and loss of condition. The photosensitivity was so pronounced that 
the animal had to be kept indoors during most of the summer for it was noticed 
that it thrived considerably better when confined to its stall than when out at 
pasture. Pedigree studies showed that its dam was, however, clinically normal 
and no other cases were discovered amongst its ancestors; its sire had been 
slaughtered and was not available for study. Two years later another case— % 
Shorthorn steer—was discovered in the same herd exhibiting a similar dis- 
coloration of the teeth and urine, but showing only a mild degree of photo- 
sensitivity. This animal was unrelated to the original heifer and the porphyria 
was much less pronounced although it excreted large amounts of uroporphyrin 
and coproporphyrin I in the urine. Its dam was clinically normal and its sire 
had been slaughtered. 

The foregoing observations led to a closer scrutiny of the cattle in the Thisted 
district, and in the following six years a total of 52 animals with porphyria 
was investigated. Of these, 16 were discovered post mortem in the slaughter- 
houses of the district, 18 were diagnosed during the routine examination of 
clinical cases and the remainder were obtained from a controlled breeding 
experiment. 

The animals affected with porphyria are numbered Obs. 1-45, while another 
series of numbers, Fx5. Nos. 1-46, refers to the animals of a breeding experiment 
and includes both aected animals and carriers (heterozygotes, see below), 
as well as the offspring born in the expcriment. Consequently several of the 
animals in this investigation have two numbers. The abortions induced during 
the breeding experiment have been given the numbers of their respective dams. 

Besides the animals with porphyria the material includes 18 carriers, i.e. 
apparently normal animals known to possess the porphyria factor either 
because they had offspring with porphyria or because it was deduced from their 
pedigree that they must possess a single porphyria gene. 

In the living animal the predominant symptom was most often the dis- 
coloration of the teeth, but in some cases it was the photosensitivity (solar 
eczema) or loss of condition which drew attention to the disease. In these 
circumstances the diagnosis was verified by chemical studies on the urine and 
faeces (With, 19554), and ultimately by post-mortem examination when the 
bones and teeth could be studied in Wood’s light. Of special interest in this 
connection was Obs. 6, where the characteristic discoloration of the teeth 
was evident during life, while post mortem the bones and teeth were only 
slightly tinged. There was, however, marked red fluorescence in Wood’s light 
and the jaw bone contained 6 yg. porphyrin per g. 
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All the calves or young animals in which the diagnosis was made during life 
showed a discoloration of the teeth of sufficient intensity to allow the experienced 
observer to make a positive diagnosis of porphyria. In older animals, on the 
other hand, it was more difficult to diagnose porphyria by direct inspection of 
the teeth alone, since the dentine, which is the site of the porphyrin deposits, 
is surrounded by thicker layers of enamel. Under these circumstances inspection 
of the lingual aspect and the chewing surface of the teeth was helpful. For the 
experienced observer, however, it is always easy to distinguish between a 
non-specific darkish coloration of the teeth and the specific discoloration of 
porphyria. 

The parents of all the porphyria cases were examined clinically. All the 
animals studied were normal with the exception of those animals used in the 
controlled breeding study. One of the bulls (Bull No. 40) was the sire of six 
animals affected with porphyria in the same herd. All the bulls not examined 
clinically were, with two exceptions (Bull No. 28 and Bull No. 40), of the 
Shorthorn breed. Outwardly, these were of the Black-and-White Danish 
dairy breed, but the herd books showed that there were Shorthorns among 
their ancestors. Of the bulls examined clinically, three were of the Shorthorn 
breed, and two were of the Black-and-White Danish dairy breed. A study of 
the pedigrees of the cows showed also that the majority had Shorthorn ancestors, 
even though they had the outward appearance of the Black-and-White Danish 
dairy breed. 


Chemical Methods 


The chemical methods employed in this study are to be described 
in detail in a later publication (T. K. With, in preparation). Chemical 
tests were performed on the teeth and bones of all the animals coming to post- 
mortem ex: mination and on the urine and faeces of all those which were not 
slaughtered. The Wood’s light employed was as described by With (1957). 
The bones and teeth were analysed by the method of With (19554), and the 
urine and faeces by that of Rimington (1958). In many cases quantitative 
porphyrin analyses were carried out on the liquor amni and on the allantoic 
fluids of both full-term foetuses and those from induced abortions. These 
analyses were performed using the technique of Dresel, Rimington & Tooth 
(1956). 

In the faeces the only significant porphyrin fraction was coproporphyrin 
(ether-extractable porphyrin removed from the ether by o-1 N-HCL and show- 
ing an absorption maximum at about 401 my), although other ether-extract- 
able porphyrins were sometimes found. The latter, like protoporphyrin, were 
extracted from the ether with 1-5 N-HCL, but showed absorption maxima at 
420 my (protoporphyrin shows 405 my) and hence were regarded as exogenous 
porphyrins derived from the vegetable matter in the food of the animals. 

In a few cases the diluted bile was also analysed, by procedures similar to 
those for urine. It showed coproporphyrin I as the predominant porphyrin, 
but in one case small amounts of uroporphyrin were also present. In addition, 
the excreta of some of the animals were collected over a period and subjected 
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to chemical extraction in order to prepare porphyrins in pure crystalline 
condition. This part of the experiments was conducted by Dr. T. K. With 
at Svendborg and the results will be published separately (With, 1958, and 
in preparation). 
DISTRIBUTION OF BOVINE PORPHYRIA IN DENMARK 
From a study of the literature (Poulsen, 1910; Moller-Sorensen, 1920) the 
impression is gained that the earliest post-mortem observations on affected 
cattle in Denmark were made mainly on animals of the Shorthorn breed in 
the west and middle of Jutland. The cases described here came from the same 
region, but it is difficult to decide the influence exerted by the breed of cattle 
because the races have been mixed. Today pure-bred Shorthorn cattle are not 
common in Denmark, but it may be presumed that porphyria in Shorthorns 
was formerly relatively more common than it is today. 

Several of the affected animals had the outward appearance of the Black- 
and-White Danish dairy breed, but where pedigrees were available Shorthorn 
animals were always found among their ancestors. Furthermore, cases of 
porphyria among the Shorthorn cattle of Western and Middle Jutland were 
already well known between 1930 and 1939, whereas the condition was first 
recorded among the Black-and-White Danish dairy breed some fifteen years 
later. Similarly, the geographical distribution of cases of porphyria involving 
the Danish Shorthorn and the crosses of this breed with the Black-and-White 
breed was found to be wider than among pure-bred Black-and-White animals, 
and this points to the origin of the porphyria being in the Shorthorn breed. 
Remarkably enough only a single case of porphyria is known in the Red 
Danish breed, from a museum specimen prepared in 1920 from a Seeland cow 
in the Institute of Pathology of the Royal Veterinary School, Copenhagen. 


PEDIGREE STUDIES 


Carriers (heterozygotes) have long been known to occur among the progeny of 
one particular Shorthorn bull, L.W. It may be presumed therefore that L.W. 
possessed the factor for porphyria, and although this cannot be proved today 
it seems reasonable to regard this bull as the principal though not the only 
source of porphyria among Danish cattle. From pedigree studies it seems likely 
that other animals are implicated but their identity was not revealed in these 
investigations. 

In Figs. 1, 2, and 3 pedigrees of a herd with seven cases of manifest porphyria 4 
are shown. They illustrate the incorporation of Shorthorn blood in the Danish 
Black-and-White dairy breed and presumably the concomitant infiltration 
of the porphyria gene. The infiltration culminates in the occurrence of the 
porphyria gene among the bulls. It reveals, moreover, how surprisingly rapidly 
the use of Black-and-White bulls can modify a herd of Shorthorns to the 
Black-and-White phenotype. The mixed genotype manifests itself, however, 
when attempts are made to stabilize the results by inbreeding. 

If one does not regard the three Shorthorn cows Nos. g, 11, and 15 as carriers, 
one is forced to assume that at least three of the Black-and-White bulls are 
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carriers, in order to explain the cases of manifest porphyria found. But the 
latter possibility seems unlikely since manifest cases of porphyria did not occur 
in pedigrees other than the three mentioned, although the same bulls had been 
used. 

Among the offspring of bull Aa 89 (Figs. 1 & 3) were 12 cows of which only 
three had offspring with porphyria (Nos. 16 and go of the cow-family 9 and 
No. 15 of the same family). Furthermore, of offspring produced by bull Sa 
from nine cows, only three (Nos. 37 and 42 of the cow-family 9, and No. 50 of 
the cow-family 11) produced offspring with porphyria (Figs. 1 & 2). 

Eleven cows had calves by bull 0165 (Fig. 1), but only two (No. 28 and 35 
of the cow-family 9) produced offspring with porphyria. 

Bull N (Fig. 1) was the sire of cow No. 40 of the cow-family 9. This cow was 
mated with bull E.22 and produced the carrier bull No. 40. 

The offspring of bull E.22 consisted of nine animals of which five were shown 
to be carriers. These were all of the cow-family 9. Three of them were cows 
(Nos. 1, 2, and 3) and two bulls, one (No. 28) with one calf with manifest 
porphyria and one (No. 40) with six calves also with manifest porphyria. 

This bull (E.22) is noteworthy because there is a considerably higher propor- 
tion of carriers among its offspring than among those of the other bulls. This 
may be due to the fact that all the offspring of E.22 were studied while only 
some of the female offspring (those used for breeding) of the other bulls were 
studied. Manifest cases of porphyria were not found among the direct offspring 
of any of these bulls. Porphyria first appeared when inbreeding was begun 
among the herd. 


THE BREEDING EXPERIMENT 


The breeding experiment was carried out with 22 animals, ten affected with 
porphyria and 12 carriers. Of the ten suffering from porphyria eight were 
heifers (Obs. 5, 6, 18, 21, 30, 34, 38, & 40) and two were bulls (Obs. 7 & 12). 
Of the 12 carriers ten were cows (Exp. Nos. 1-10) and two were bulls which 
prior to the experiment had sired offspring with porphyria. 

During the experiment the following offspring were born: 11 animals with 
porphyria (Obs. 32, 33, 34, 35, 36, 37, 39, 41, 42, 43, and 45), six carriers 
(Exp. Nos. 29, 31, 35, 36, 37, and 44), four animals which were either normal 
or carriers (Exp. No. 40, both of whose parents were carriers, and three 
animals with no numbers in the experiment, the dams of which were carriers 
while the sires were normal). Furthermore, induced abortions resulted in 
seven foetuses with porphyria and seven apparently normal foetuses. 

If we call the porphyria gene p and the normal one 2, then in accordance 
with Fourie’s hypothesis (1936, 1939) that porphyria is due to a single recessive 
factor the genetic formulae are pp for porphyria animals, pn for carriers and 
nn for normal animals. 

In our experiments pp (affected) animals were mated with pp ten times and 
the progeny consisted of six calves (Obs. 33, 37, 39, 41, 42, and 45) and 
four foetuses, all of which showed porphyria, as was to be expected from the 
hypothesis. The combination pp with pn (porphyria bulls with carrier cows) 
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was tried 18 times and the progeny consisted of ten calves and eight foetuses. 
Of the calves four (Obs. 34, 35, 36, and 43) suffered from porphyria and six 
(Exp. Nos. 29, 31, 35, 36, 37, amd 44) were carriers. Of the foetuses three 
showed porphyria and five were carriers. Theoretically this combination 
should have yielded 50 per cent of animals with porphyria and 50 per cent 
carrier animals, but actually only seven (four calves and three foetuses) of 
the 18 calves and foetuses had porphyria. The combination pn with pa (carrier 
with carrier) was tried twice and two calves were born, of which one suffered 
from porphyria (Obs. 32) and one was either a carrier or was normal (Exp. 
No. 40). This combination should theoretically have yielded 25 per cent of 
offspring affected with porphyria. The combination pn (carrier cows) with nn 
(normal bulls) was tried three times and yielded apparently normal! offspring 
(no numbers in experiment), as was to be expected from the hypothesis. The 
combination pp (porphyria cows) with nn (normal bulls) was tried twice and 
resulted in two apparently normal and presumably carrier foetuses. Thus 
our experiment fully confirmed Fourie’s hypothesis. No signs of sex linkage 
were found. 


SUMMARY 
The definition of porphyria is discussed, the literature reviewed, and the 
author’s material presented. The material consists of 52 cases of porphyria 
of varying severity, but most of them slight. Of these 11 were born during a 
controlled breeding experiment, and seven were studied in the foetal state. 
Sixteen were post-mortem observations from different slaughterhouses and 


18 were diagnosed during herd examinations. 

The occurrence of the condition in Danish cattle is discussed. It is shown that 
it had its origin in the Shorthorn animals of Jutland where it can be traced 
from at least 20 years ago. 

A breeding experiment fully confirmed Fourie’s view that congenital 
porphyria in cattle depends on a single rec~ssive Mendelian factor. Only the 
homozygotes show symptoms; the hete:uzygotes (carriers) show neither 
clinical nor chemical deviations from the normal. 
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GENERALIZED ASPERGILLUS FUMIGATUS 
_ INFECTION IN A LAMB 


J. F. Gracey J. T. Baxter* 


Veterinary Research Division, Ministry of Agriculture for Northern Ireland, The Farm, 
Stormont, Belfast. 


The recent paper by Austwick, Gitter & Watkins (1960) on the occurrence 
of pulmonary aspergillosis in lambs in Great Britain has prompted the sub- 
mission of this report which describes a case of generalized Aspergillus fumigatus 
infection in a lamb. So far as we know, generalized infection due to this fungus 
in sheep has not previously been recorded in the literature. Aspergillus infection 
of the respiratory tract has been described in adult sheep by van Hellens 
(1902-03) who observed it in epidemic form in Finland, in lambs by Andersen 
(1927) and in a day-old lamb by Nobel & Shamir (1956). Passing reference is 
made to the condition in a report of the New Zealand Department of Agricul- 
ture (Anon., 1955) and by Baker (1920) who states that it slightly resembles 
actinomycosis. 

Ainsworth & Austwick (1959) in reviewing the literature refer only to a 
few reports (pig 1, horse 1, cattle 2) of generalized mammalian aspergillosis 
in other than laboratory animals and man. In Bendixen’s case (1926) the 
lungs, liver, spleen and kidneys of a cow were affected. Usually in mammalian 
aspergillosis only the respiratory tract and its adnexa (e.g. the gu:tural pouches 
in the horse) are involved. 


CASE HISTORY 


The lamb, 61B, which is the subject of the present report, was one of twins 
born on 17th April, 1959 to a cross-bred ewe served by a Border-Leicester ram. 
The flock is one which has been studied in other connections and birth weights 
and subsequent weights of this and other lambs were recorded. The weight 
gained by 61B and its twin by 26th May, 1959 was much as for other twin 
lambs born at the same time and managed similarly. However, from the end 
of May the mother of 61A and 61B developed unilateral mastitis and both 
lambs lost physical condition. They were not being hand-fed. On gth June, 
1959, lamb 61B was acutely ill and scouring although its twin appeared in 
normal health. The sick lamb was weak, dull, toxic and dehydrated. It was 
now housed for the first time and fed with milk and water. Penicillin injections 
were given, but two days later it died. 


* Now of the School of Veterinary Medicine, Trinity College, Dublin. 
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POST-MORTEM FINDINGS 


The carcase was that of a lamb in poor condition with signs of having been 
diarrhoeic, The main findings. were that the mediastinum was occupied by a 
neoplastic-like mass of pale, firm tissue which incorporated the mediastinal 
lymph nodes, enveloped the vessels of the area and was adherent to the lungs 
and bronchi (Fig. 1). The lungs contained fairly firm, light-coloured nodules 
both superficially and also deep in the parenchyma. The largest lung lesions 
were about the size of a half-crown on the surface. The myocardium of the 
left ventricle contained a large lesion surrounded by a zone of haemorrhage 
(Fig. 2). Smaller lesions were present elsewhere in the myocardium. Some 
subepicardial and subendocardial haemorrhages were also evident, apparently 
distinct from those associated with the fungal lesions. 

Both kidneys (Fig. 3) contained pale-coloured nodules which tended slightly 
to distort the outline of the organs and which varied from pin-head to pea size. 


Microbiology 

Some of the rather caseous material from the lesions was prepared as Gram- 
stained smears and examined microscopically. No bacteria were seen, but 
structures resembling fungal hyphae were observed. Material from the lesions 
was cultured on Sabouraud’s medium at 37°c for 24 hours when a pure 
growth of Aspergillus fumigatus was obtained. Confirmation of the identity of 
the culture was by microscopic examination. It is assumed that the antibiotic 
treatment of the lamb had inhibited bacterial growth. 


Histopathology 

Sections of lung, mediastinal lymph node, myocardium and kidney were 
prepared for histological examination. Staining methods employed were 
Masson’s, Unna-Pappenheim’s, Van Gieson’s, haematoxylin and eosin and 
periodic acid-Schiff. 

The lung condition was seen to be a sub-acute broncho-pneumonia occurring 
in a nodular fashion. Each lesion consisted of granulomata, the centres of 
which were rather caseous masses of cellular debris with some degenerating 
fungal hyphae. This merged into a zone in which lung structure was still 
present although necrotic; here the alveoli were crammed with cellular debris 
and short fungal hyphae were evident. The next zone was occupied by masses 
of hyphae radiating fanwise. The deeper hyphae of the fan were swollen and 
distorted and consisted of cells of varying size which stained poorly or only 
moderately well with haematoxylin, whereas the tip of the fan consisted of 
strongly basophilic, finer, less frequently branching hyphae of more regular 
outline. Surrounding the zone of hyphae was an intense cellular reaction in 
which polymorphonuclear leucocytes, lymphocytes and plasma cells partici- 
pated, while increasingly towards the periphery macrophages with poorly- 
staining nuclei were present. This actively-growing lesion was crushing the 
surrounding soft tissues so that the nearby alveoli were compressed. The 
microscopic granulomatous mass was sometimes contiguous with several 
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Fic. 1. Lung showing a small lesion (arrowed) and the massive involvement of 
mediastinal-hilar region. 

Fic. 2. Heart. Large lesion in wall of left ventricle (arrowed). 

Fic. 3. Lesions in kidneys. 


Fic. 4. 

Fic. 4. Active fungal lesion radiating to the lung surface. 
Haematoxylin and eosin. = 60 

Fic. 5. Lymph node. Convergence of two granulomata, 
Haematoxylin and eosin. x 60 


Fic. 8, 


Fic. 6, Lymph node, Fungal activity is well marked. Haematoxylin and 
eosin, 190. 

Fic. 7. One of the very small myocardial lesions. The “rounded vacuoles” are 
fungal hyphae. Haematoxylin and eosin. * 190. 

Fic. 8. Thrombosed renal vessel invaded by fungal hyphae. Unna- 
Pappenheim. 190. 
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similar foci to form nodules apparent to the naked eye. In some areas there 
was marked involvement of the bronchioles. Near the surface of the lung, at 
some parts, the hyphae were very numerous and actively branching and 
appeared to be invading the unresisting tissue very rapidly. The cellular and 
tissue reaction appeared to have been insufficient to contain the infection 
since at some points it had broken through the pleural surface of the lung and 
caused a heaping-up of hyphae, debris and organizing exudate (Fig. 4). 

In the lymph node (Figs. 5, 6) both multi-centric granulomata and discrete 
lesions ‘were present with the typical appearance described above. The normal 
lymph node architecture was disrupted and loose aggregates of lymphocytes 
and epithelioid cells interspersed with inflammatory cells were present. There 
was congestion and considerable amounts of fibrous connective tissue were 
being formed. The lesions were obviously of different ages. 

In the heart wall also there were microscopic and macroscopic granulomata 
showing the characteristic features (Fig. 7). Circulatory changes associated 
with the lesions were present in the myocardium —congestion, haemorrhage 
and thrombosis. Hyphae were sometimes seen in the thrombus formation. In 
addition, there was a rather diffuse myocarditis in which the cellular infiltrate 
consisted mainly of polymorphs, plasma cells and macrophages. Many of the 
muscle fibres had undergone degeneration and were hyaline and eosinophilic. 
Others contained basophil granules. In the older necrotic lesions, where the 
fungus stained poorly and was broken and consisted of cells of irregular size 
and shape, the hyphae were enclosed in an eosinophilic mass-—-the asteroid 
bodies which were also observed by Austwick, Gitter & Watkins (1960) in 
chronic lesions in the pulmonary cases of the disease described by them. 

Like the other organs, the kidneys contained both discrete nodules and a 
fairly diffuse acute reactive process with haemorrhage and congestion. In the 
diffuse process, aliiiough the hyphae were not numerous, they were long, 
multi-septate and appeared to be branching and advancing rapidly. Fig. 8 is 
of a thrombosed renal vessel invaded by fungal hyphae. 


DISCUSSION 


The lesions were of different ages and from their distribution would appear to 
have arisen by two routes. The main organ to be involved was the lung and 
here the spread appears to have been by the air passages. Elsewhere the spread 
was apparently by the circulation and the haematogenous, rather than the 
lymphatic, route seems likely in view of the renal and myocardial lesions. 
However, the massive involvement of the mediastinum suggests extension from 
the presumed primary pulmonary lesion by the lymphatic system. Even in this, 
and the other rather chronic lesions, no giant cells were observed, which is in 
concurrence with the findings of Austwick, Gitter & Watkins (1960) who also 
failed to see them. However, they cite van Hellens (1902-03) as describing 
giant cells in the lesions in his cases (van Hellens investigated a very chronic 
form of pulmonary aspergillosis in adult sheep). 

It is worthy of note that the spleen and liver appeared free of infection in this 
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case whereas Bendixen (1926) in his bovine case observed lesions in these 
organs. 

The flock in which the death occurred is well known to us and in connection 
with other work some 200 lambs from it have been examined clinically and 
post mortem during 1954-59. No signs or pathological changes indicative of 
aspergillosis were found in these lambs. 

The time at which the lamb acquired the infection cannot, of course, be 
established definitely but the seven cases of pulmonary aspergillosis described 
by Austwick, Gitter & Watkins (1960) were in lambs aged from one to three . 
weeks. One of them was a sub-clinical case. The generalized infection described 
here did not manifest itself clinically until the lamb was about eight weeks old. 

Until it was five and a half weeks old, it and its twin made the same live-weight 
gain. This increase did not differ in any appreciable way from that of the other 
lambs of the same age. Subsequently the ewe developed mastitis and while 
one of the lambs (61A) continued to make moderate progress, 61B did not 
and died about a fortnight later. In view of the observations of Austwick, 
Gitter & Watkins (1960) that very young lambs may be infected and that 
sub-clinical cases may occur, it seems possible that lamb 61B may also have 
been infected early in life, but was able to limit the spread of the infection 
until its general resistance was weakened due to lack of milk. The other twin, 
61A, did not exhibit definite signs of ill health but its general progress was not ° 
good, for even as late as August, 1959 its weight gain placed it with the less 
thriving twin lambs of the flock and it was not fit for slaughter until the spring 


of 1960. 
SUMMARY 


A case of generalized mycosis due to Aspergillus fumigatus in a two-month- 
old lamb is described. Both the vascular and lymphatic systems appeared to be 
involved in the extension of the infection from the respiratory system to other 
organs in the body. 
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A HISTOLOGICAL STUDY BY 
VARIOUS TECHNIQUES OF A PART OF 
THE RENAL CORTEX OF THE MOUSE 


By T. GraHaAme anv P. G. D. Morris 


Department of Veterinary Anatomy, Royal (Dick) School of Veterinary Studies, University 
of Edinburgh 


The improved morphological picture seen with the freeze-substitution techni- 
que suggested that a comparison should be made with other histological 
techniques commonly used, i.e. formol and Susa. In addition, it was noted 
that material embedded in polyester wax gave better results than that embed- 
ded in paraffin wax. This feature provided another hasis for comparison. 

Mice were chosen as convenient subjects since they were easily obtainable. 
The kidneys were selected for examination as they possessed many histological 
characters suitable for this type of comparison. 

The area of the renal cortex to be studied showed in every case a renal 
corpuscle and the tubules in its immediate vicinity. The large epithelial cells 
lining part of Bowman’s capsule, characteristic of the male mouse, were found 
useful in judging the degree of distortion caused by the different methods of 
preparation. 

The tissue was always procured as fresh as possible, being removed from the 
mice immediately after death. The kidneys were cut into slices approximately 
3 mm. thick. The pieces for freeze substitution were quenched in pentane 
that had been cooled to approximately —120°c, then immersed for 48 hours 
in ethyl alcohol at —40° to which mercuric chloride (Feder & Sidman, 1958) 
had been added to make a 1 per cent solution. The tissues were then transferred 
to ethyl alcohol at —40° and allowed to warm up to o° before they were placed 
for half an hour in a mixture of ethyl alcohol and polyester wax (equal parts) 
at a temperature of 39°. After this the tissues were treated by three changes, 
each of an hour’s duration, of polyester wax at 39°. Finally, the material was 
embedded in polyester wax which was allowed to cool slowly at room tempera- 
ture until it hardened. 

Sections of similar pieces of tissue were prepared from Susa and formol- 
fixed material, some of which were made from paraffin blocks (56°) and others 
from polyester blocks. All the sections to be examined were cut at 5 y, stained 
with (1) haematoxylin and eosin, and (2) Masson’s trichrome, and photo- 
graphed at a magnification of 180 (Figs. 1 to 8) and 360 (Figs. 9 and 10). The 
photographs and descriptions of each section should enable an adequate 
comparison to be made between the methods used. 


an 
pa at > 
i 
: 
Nari 
| 
beg. 
\ 
A 
| 
ers 
te 


16 BRITISH VETERINARY JOURNAL, CXVII, : 


Formol fixed—paraffin wax 

If the renal corpuscle is examined (Figs. 1 and 2), it will be noted that there 
is a definite space between the two layers of Bowman’s capsule, indicating 
considerable shrinkage. The cells lining the tubules and the large epithelial 
cells in the renal corpuscle of the male mouse appear distorted. The granulation 
of the cytoplasm is indistinct. The size of the lumina of the tubules is exaggera- 


ted by the shrinkage of the cellular lining. 


Formol fixed—polyester wax 
In Figs. 3 and 4 it can be seen that distortion is less and cellular content better 


defined than in Figs. 1 and 2. The shape of the renal corpuscle and the definition 
of the capillaries are evidence of improved technique. 


Susa fixed—paraffin wax 

The preparations shown in Figs. 5 and 6 clearly demonstrate that Susa fixation 
is superior to formol. Shrinkage and distortion are much reduced and the 
cytoplasmic contepts are sharply defined. The brush border of the epithelial 
cells lining the renal tubules is easily recognizable. The limiting membranes 
of the renal corpuscle and tubules are readily discernible; in addition, the 
epithelial cells characteristic of the male renal corpuscle are more clearly 


portrayed (Fig. 5A). 


Susa fixed—polyester wax 
Although the fixation in Figs. 7 and 8 is similar to that shown in Figs. 5 and 6, 


it will be noticed that the granules within the cells are better defined. The 
lumina of the tubules do not appear so large as in the previous sections and no 
doubt this is due to less shrinkage of the cells lining the tubules. The overall 
picture shows undoubtedly an improvement on any of the previous methods. 


Freeze substitution—polyester wax 

The potential space between the two layers of Bowman’s capsule is not visible 
in Figs. 9 and 10, showing that this technique eliminates to a great degree 
shrinkage and distortion. The large epithelial cells of Bowman’s capsule in the 
male mouse (Fig. 9) are seen to be in apposition with the inner layer of the 
capsule enclosing the glomerulus. The intimacy of the two layers of the capsule 
in Fig. 10 make them indiscernible as independent layers. The epithelial cells 
throughout are well preserved ; the granules, the mitochondrial striations, brush 
borders and the contents of the lumina of the tubules are well portrayed. The 
preservation of the secretion makes the lumina less visible. 

There is no doubt that a more accurate picture of the architecture of the 
renal corpuscle is readily obtained from these preparations. From the series 
of photographs presented here it will be clear that sections made by the freeze- 
substitution technique show less shrinkage and distortion than those made 
by the other methods used. The preservation of the cell content is very good 
and there is less interference with the chemical structure, thus permitting a 
better opportunity for selective staining than most other techniques. 
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Fic 1. Male. Fic 2. Female. 
A. Space between the two layers of Bowman’s capsule. 


Formol (paraffin wax). 


Fic 3. Male. Fic 4. Female. 


Formol (polyester wax). 
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Fic 6. Female. 
Fic 8. Female. 


Susa (paraffin wax). 


Fic 7. Male. 


A. Characteristic epithelial cells. 
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Fic 5. Male. 


Fic 9. Male. 


Freeze substitution (polyester wax). 
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Fic 10. Female. 


Freeze substitution (polyester wax). 
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The polyester wax-embedded material was found to section well and showed 
less distortion than paraffin-embedded tissues, probably owing to the fact that 
much less heat is used during the process. The technique used for polyester 
wax was that described by Steedman (1957). Although the preceding 
advantages have been cited, there are certain snags in its use, one being to get 
the section to adhere to the slide. If, however, the sections are floated on an 
amylo-pectin solution, this difficulty may be overcome. Sections are also 
difficult to cut in a warm room owing to the low melting point of the wax. 

It is essential with freeze substitution to use very small pieces of material 
and even then crystal formation occasionally takes place in the cells. This may 
appear as a distinct zoning in the tissue and consequently prevent accurate 
interpretation of the cytology. 

The cooling of the quenching fluid with liquid nitrogen needs to be carried 
out with caution to avoid risk of an explosion. When freeze substitution has 
operated effectively, however, excellent preparations result. 

In conclusion, this experiment emphasizes the significance of using suitable 
techniques for subsequent microscopical examination of tissues. The freeze 
substitution preserves tissues better than most routine methods of fixation. 
The chemical and cytological preservation provides an excellent Sasis for 
selective staining. There is satisfactory evidence that polyester wax creates 
fewer artefacts than paraffin wax. 
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INVESTIGATIONS INTO THE INCIDENCE 
AND CAUSES OF INFERTILITY IN DAIRY 
CATTLE—FERTILITY VARIATIONS 


By Boyp anp Hucu C. B. Reep 

In recent years there have been a number of field surveys into disease incidence 
(Withers, Peck & Leech, 1959), wastage and culling (Stewart & O’Connor, 
1957) and infertility (Munro, 1957; McClure,1959) in dairy herds. There have 
also been various unpublished reports from artificial insemination centres of 
the Private Centres’ Group which have shown that herd infertility was usually 
temporary but which have not elucidated the aetiology. Accordingly, further 
investigations were initiated at Dartington Hall and later at Somerset Cattle 
Breeding Centres. 

Before attempting to investigate causes it was essential to have a clear picture 
of the extent of the manifestations of the infertility present, and it was also 
desirable to know the effect on fertility of unalterable environmental factors 
such as the age of the cow and season of the year. 

In earlier surveys at Dartington Hall attempts were made to study random 
samples within a specified herd size but difficulties were encountered because 
any random sample must include many herds with poor and unreliable 
records. Furthermore, five different breeds were included which meant that 
when the material was divided according to breed the number of cows in 
each group was too small for satisfactory analysis. Accordingly, in the present 
surveys only one breed was studied and, to obtain accurate records, only 
National Milk Recorded herds were included. 

For two reasons no attempt was made to select herds with infertility problems. 
First, with certain qualifications which will be detailed later, the material 
gathered is representative of field conditions. Second, the fact that herd 
infertility is usually temporary means that the three to four months which 
elapse before a herd can be defined as having an infertility problem is the 
most interesting stage to collect data; but by the time a herd is recognized as 
a problem the period of infertility is likely to be coming to an end. 

In a previous paper (Boyd & Reed, 1960) it was shown that infection with 
Vibrio fetus or Brucella abortus was of little importance in the herds reported in 
this paper. 


MATERIAL AND METHODS 


At both centres data were collected from National Milk Recorded British 
Friesian herds from 1956-60. At Dartington Hall 46 herds, each of at least 
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15 cows and heifers of breeding age, using artificial insemination only, were 
studied over a two-year period. In Somerset 100 herds with more than 20 cows 
and heifers of breeding age, from four sub-centres, were selected. The majority 
of herds used artificial insemination only, but owing to the prevalent practice 
of running a bull with heifers a number of herds using natural service on 
heifers only were included so that a sufficient number of herds could be obtained. 
In addition an extensive outbreak of foot-and-mouth disease forced some 
farmers to use natural service on cows for a limited time in the spring of 1958. 

Conception rate was based on calving data instead of “‘non-returns’’. It was 
defined as the percentage of inseminations which produced pregnancies and 
was calculated on (a) first inseminations, (b) repeat inseminations, and (c) 
all inserninations. When the herd conception rate was calculated on the basis 
of all inseminations, those beyond the fifth were excluded in order to reduce 
excessive influence of a small number of infertile animals which received a 
large number of inseminations. 

Statistical calculations were carried out as described by Love (1943). 


RESULTS AND DISCUSSION 
The aim in studying fertility variations was to clarify the character of infertility 
occurring in dairy herds and to investigate some aspects of its aetiology. 
Two measures of fertility were used : conception rate and insemination intervals. 


Conception Rate 
It has been established that there is a consistent relationship between “‘non- 
return”’ rates at various intervals after insemination and calving rates (Barrett, 
Casida & Lloyd, 1948; Stewart, 1950; Milk Marketing Board, 1950; Holt, 
1952). Conception rate as measured by the percentage of “non-returns’’ to 
first inseminations is now generally used in artificial insemination centres but 
the considerations which make this a suitable measure of conception rate 
under commercial conditions do not necessarily apply to research, in which 
accuracy and detailed information are more valuable than the rapid assessment 
of fertility levels. 
TABLE 

NON-RETURN CONCEPTION RATE AFTER DIFFERENT INTERVALS 

Non-return conception rate (%) 
Number of Number of days after first insemination Calving 


% 


inseminations 


45 75 
2,128 6773 57°8 56°3 
3,616 754 694 67°93 65°5 63°! 


Although we have based our conception rates on calving, Table I is presented 
to show the relationship between the “non-return” rate at various intervals 
after insemination and calving rate. This should facilitate comparison between 
these results and those based by other workers on “‘non-return’”’ rates. In 


the 
de 
} 
ane 
Centre 
ee Dartington Hall 
Somerset 
| 


20 BRITISH VETERINARY JOURNAL, CXVII, 1 


Table I the difference between the final “non-return” rate and calving rate 
is due to animals disposed of as barren after one insemination. The difference 
in conception rate between the two centres is largely due to the use at Darting- 
ton Hall of older semen imported from other centres. Furthermore, it can be 
seen from Table I that this difference in conception rate can be attributed to 
animals returning to service within 45 days. 


Herd Fertility 

Distribution of herd conception rates. It can be seen from Table II that the 
standard deviation of the mean “‘first’’ insemination herd conception rate 
ranged from 10-85 to 15°76 for the three groups of herds. The corresponding 
figures of “‘all’’ insemination herd conception rate were 9-62 and 13°17. This 
indicates that the range of herd conception rates was considerable. Very 
similar results have been observed with the data collected from other breeds 
at Dartington Hall. It should be noted that the calculations were based on 
herd conception rates represented by a single percentage figure and so herd 
size was not taken into account. 


TABLE 11 
HERD CONCEPTION RATES BASED (a) ON FIRST AND (b) ON ALL INSEMINATIONS 


Dartington Hall 1956- 43 23 11°05 94 13°87 
Somerset 100 1°2 9°62 10 1°08 


Comparison between ‘‘first’” and “‘all’’ insemination conception rates. In Table II 
it can be seen that the overall results obtained with these two measurements of 
fertility are very similar. The actual relationship between the two methods is 
seen in Table III, which shows that, in spite of a number of interesting dis- 
crepancies the results obtained with “first” insemination conception rates are 
very like those obtained with “all” insemination conception rates. This is 
partly due to the fact that all inseminations are made up to a large extent of 
first inseminations; obviously as the percentage of successful first inseminations 
in a herd increases the proportion of first inseminations in the total will also 
increase. This variable proportion of first inseminations in all inseminations is 
one of the disadvantages of ‘‘all” insemination conception rates as a measure 
of fertility. 

A better comparison would be between “‘first’’ insemination and “‘repeat”’ 
insemination conception rates. When this was done it was found that in 
Somerset the fertility of repeat inseminations was not related to fertility of 
first inseminations for the same herds. The results at Dartington Hall suggest 
that there was a slight connection between the two methods of measurement. 
This could be an important point because it raises the question of the significance 
of farm environmental factors, which presumably affect all inseminations. 
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It is unlikely that repeat inseminations will be used much in practice, 
either for herd or individual cattle. The comparisons indicate that if certain 
precautions are taken, the “first” insemination conception rate is a satisfactory 
measure of herd fertility and this has been used in the rest of this paper. 

Conception rate of herds of different sizes. There have been reports that fertility 
levels are lower in herds with more than 10-15 animals of breeding age than 
in smaller herds (Private Centres’ Group, unpublished data; Milk Marketing 
Board, 1958). 

In the herds investigated no relationship between the size of the herd and 
its fertility has been observed but all the herds studied have been above this 
critical size. 


Individual Fertility 

Relationship between order number of insemination and fertility. Previous workers 
have shown that fertility declines progressively with the number of the insemina- 
tion (Barrett, Lloyd & Carpenter, 1948; Stewart, 1950; Holt, 1952). In Table 
IV the conception rate associated with first and subsequent inseminations is 
presented. It can be seen that there is a very definite lowering of conception 
rate with successive inseminations. At Dartington Hall a conception rate of 
56-3 per cent was obtained with the first insemination compared with 19-7 per 
cent for inseminations beyond the fifth; in Somerset a similar trend was 


TABLE IV 
CONCEPTION RATE FOLLOWING SUCCESSIVE INSEMINATIONS 
Both Cattle Breeding 
Somerset Centres 


More than 5 


observed. It is clear that part of the poorer conception rate observed could be 
due to the increasing proportion of animals ultimately sold as non-pregnant, 
which tends to develop with successive inseminations. To see if these culled 
animals would explain the entire deterioration, the data was re-analysed with 
only animals which ultimately became pregnant. When this was done, the 
fall in fertility with successive inseminations was greatly reduced but was not 
entirely eliminated. This difference in conception rate associated with different 
order numbers of insemination is a good reason for analysing first insemination 
and subsequent insemination data separately. 

Number of inseminations required for pregnancy. In Table V and Fig. 1 the number 
of animals which required one and successive numbers of inseminations is 
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Insemination Number of Conception Number of Conception Number of Conception 
number mseminations vate inseminations rate inseminations rate 

899 514. 1247 56°9 2,14 54°6 
3 413 45°5 477 46°8 890 46-2 
4 205 44°9 206 43°3 
5 102 4o°2 40°4 1g! 40°3 
132 19°7 27°9 200 22°5 

All inseminations 3,879 51°7 5,703 58-8 9,582 56-0 
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% of total animals 


culled as 


! 2 3 5 more than non pregnact 


Number of inseminations required for pregnancy 


Fic. 1. Percentage of animals requiring various numbers of inseminations for pregnancy and 
percentage culled as non-pregnant (Dartington Hall and Somerset). 


presented. The results for both centres are similar and at Dartington Hall, 
where the data represents two years’ material, the results for the different 
years were almost identical. It is clear that only very few animals required 
more than three inseminations. At Dartington Hall, 159 (7°5 per cent) of all 
animals became pregnant only after more than three inseminations. The 
corresponding figure in Somerset was 141 (3-9 per cent). 


TABLE V 
NUMBER OF ANIMALS REQUIRING VARIOUS NUMBERS OF INSEMINATIONS 
FOR PREGNANCY AND NUMBER CULLED AS NON-PREGNANT 


Dartington Hall Somerset 


Number % of total. Number of total 
nber of Of nber of Yo of 


63°1 
19°6 
24 
10 


100°0 


23 

60 

50 : 

40 : 

5 

20 

10 

; 

; 

Insemination 

number 

1,1 56°3 2,283 
2 2 21°7 709 

ts 3 188 8-8 223 

+ 92 43 

5 4! 36 

" More than 5 26 1-2 19 

oe Culled as non-pregnant 121 5°7 260 

Total 2,128 100°0 3,616 
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Most animals which returned to first insemination became pregnant after 
only two or three inseminations. In fact, of animals which returned to first 
insemination and became pregnant, 84 per cent required only two or three 
inseminations. This sub-fertile group, because of its size, opens up greater 
potentialities for improvement of general conception rate than the limited 
number of animals requiring over three inseminations, which generally 
receive most attention. 

Animals culled as non-pregnant. Rollinson (1955), reviewing the literature, 
stated that the annual wastage from sterility in dairy herds was about 5 per cent 
of the cow population. In a recent survey by Withers et al. (1959) in Devon 
and Wiltshire the incidence of culling because of infertility was about 2 per cent. 
One reason for the difference may be the difficulty of classifying the causes of 
disposal. 


TABLE VI 
RELATION OF INSEMINATION NUMBER TO INCIDENCE OF 
ANIMALS CULLED AS NON-PREGNANT 


% culled as non-pregnant 
Insemination number ‘Dartington Hall Somerset 


49 

5 16-9 
More than 5 ° 27°9 


All animals 7°2 


One hundred and twenty-one (5-7 per cent) and 260 (7-2 per cent) animals 
at Dartington Hall and in Somerset respectively were disposed of as non- 
pregnant (Table V). The number of times the animals were inseminated before 
being sold is shown in Table VI. It can be seen that at Dartington Hall nearly 
60 per cent of these animals had been soid after three or fewer inseminations 
and that the figure for Somerset was as high as 75 per cent. These animals 
can hardly be regarded as sterile, and poor milk yield coupled with high beef 
values were probably contributory reasons for disposal. It is probable that 
quite a proportion of these animals would have proved fertile if the farmer 


TABLE VII 
DISPOSAL AS NON-PREGNANT IN RELATION TO AGE OF ANIMAL 


Dartington Hail 
Average number 


Ae. % culled of inseminations Total number 
(M of before 
eas) + 


Heifers 
1 
6 
Age unknown 


Total 
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i Average number 
% culled of inseminations 
asnon- before 
412 689 8-7 2°0 
3° 39 1,812 32 28 
: 5°3 43 788 
128 9°4 4°5 327 11°6 2 
88 10°2 1°7 ° 
| 2,128 5°7 3°7 3,616 7°2 2°6 
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had persevered with insemination. For these reasons the term “non-pregnant” 
rather than “‘infertile’’ has been used. Clarke (1949) investigated a similar 
group of animals and attributed 61 per cent of the disposals to breeding 
difficulties. 

The age of animals sold as non-pregnant is presented in Table VII. The 
incidence is high in heifers, low in young cows and rises again with increasing 
age. It can be seen that heifers are disposed of after fewer inseminations than 
cows. This may be related to the fact that heifers tend to have a higher number 
of long intervals between inseminations than cows but more likely it is because 
a cow in which conception is delayed continues to produce milk whereas in a 
heifer each month’s delay represents an actual loss to the farmer. 

Gestation length, abortions, dead calves, twins and the sex ratio. Variations in gesta- 
tion lengths and factors which affect these variations have been reviewed by 
Asdell (1946) and Rollinson (1955). In this investigation the duration of 
gestation was worked out primarily to give an accurate figure for the abortion 
incidence. The distribution of gestation lengths was from 180 to 315 days. 
The peak at both centres was 280 days. 

In the absence of a standard definition, an abortion was defined as any 
foetus known to have been born before 261 days of pregnancy. On this basis 
there were 101 (5:4 per cent) abortions of 1,882 completed gestations at 
Dartington Hall and 134 (4-2 per cent) of 3,208 completed gestations in 
Somerset (Table IX). The average gestation length in cases of abortion was 
218-4 and 212-2 days at Dartington Hall and Somerset respectively. These 
abortion rates are similar to figures obtained by Withers et al. (1959) in a 
disease survey of Devon and Wiltshire. In a previous paper the authors found 
the incidence of abortions in animals which were positive to the milk ring test 
for Br. abortus was 12 per cent in combined data from the two centres (Boyd 
* and Reed, 19€0) in spite of the fact that no classical brucellosis occurred in these 
herds. 

In comparing abortion data from different surveys it is important to note 
the me‘hod of classification. Farmers are often loathe to admit that abortions 
occur in their herds and prefer to call them dead calves or even to ignore them. 
Therefore the only reliable way is to base the abortion incidence on gestation 
lengths calculated in days. 


TABLE VIII 
DETAILS OF ANIMALS BECOMING PREGNANT TO INSEMINATION (SOMERSET) 
Number % 
Number of animals pregnant 3,356 - 
Sold or died in calf 148 4°4 
Number of completed gestations 3,208 
Abortions 13 4°2 
Dead calves 11 3°6 
Twins 88 2°7 
Number of calves for 
which sex is known 2,524 — 


Sex Male 1,300 51°5 
of calf | Female 1,224 48°5 
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In Somerset, information concerning stillbirths, twins and the sex of the calf 
was collected and is presented in Table VIII. Of these gestations 3-6 per cent 
resulted in calves which were dead at birth. This is a little higher than the. 
figures obtained by Withers et al. (1959). The gestation length was unaffected, 
being 280-4 days. 

Asdell (1946), reviewing the incidence of multiple births, stated that 1-88 
per cent twins were born in dairy cattle, but breed differences occurred and 
the gestation period was five or six days shorter than with single births. The 
incidence in Somerset was 2-7 per cent with an average gestation period of 
273°6 days compared with 280-5 days for a normal single gestation. 

The sex ratio was one heifer calf to 1-062 bull calves. 


TABLE Ix 
INCIDENCE OF TWINS, ABORTIONS AND DEAD CALVES IN RELATION TO AGE 


The effect of the age of the cow on the incidence of abortions, stillbirths and 
twins, is shown in Table IX. The incidence of abortions did not vary with age. 
Stillbirths were more common in heifers (6-5 per cent) but otherwise were not 
related to age, which is in close agreement with the figures obtained by 
Woodward & Clark (1959). As it was not possible to differentiate calves which 
were dead before calving and those which died during calving, it is possible 
that the higher figure for heifers is simply due to the greater incidence of 
dystokia. The incidence of twins increased progressively with age from 0-7 
per cent for heifers to 4-8 per cent for cows with more than six gestations. 
Similar results were quoted by Asdell (1946) and have been obtained by 
Erb & Morrison (1959). Heeren (1957), in a study involving 110 twin births, 
found that the incidence was greatest at the second calving, followed by the 
third and the fourth. His figures, however, show the age distribution within 
twin births, without reference to the age distribution of the entire population. 

TABLE X 


EFFECT OF PREVIOUS GESTATION HISTORY ON SUBSEQUENT 
FERTILITY (SOMERSET) 


Somerset Dartington Hall 
Total % Total 
number of dead % numberof 
(Number of gestations ) pregnancies abortions calves twins pregnancies abortions 
Heifers 5°0 6°5 o7 7 9 ay 
deg 43 3°2 2°3 307 
3 23 4 3°0 556 45 
4 3°2 3°0 3°7 435 ° 
More than 6 271 3°3 48 113 6-2 
Total 3,208 4°2 3°6 2°7 1,882 
Full-time, single, live calf 63°6 
Maiden heifer (no previous calving) 63°9 
Twins 67 47° 

q Abortion 87 p52 
Full-time, dead calf 86 


INFERTILITY IN DAIRY CATTLE 27 


The effect of abortions, stillbirths and twin calvings on subsequent fertility 
is presented in Table X and Fig. 2 (Somerset). Gows which had had a single, 
full-time calf at the previous gestation had a first insemination conception 
rate of 63 6 per cent; the conception rate after abortions was 552 per cent, after 
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full time single live calf 


full time dead calf 


maiden herfer 


Previous Gestation History 
Fic. 2. Effect of previous gestation history on subsequent fertility (Somerset). 


stillbirths 60-5 per cent and after twins 47°8 per cent. A similar trend was 
noted at Dartington Hall in which the first insemination conception rate after 
27 abortions was 40-7 per cent; after 7 stillbirths it was 57-1 per cent and after 
17 twin births 35-3 per cent; for the corresponding normal material it was 
57°0 per cent. These figures were highly significant for twins and on the 
boundary of significance for abortions. This indicates that in assessing fertility 
the normality of the preceding calving should be taken into account. Morrison 
and Erb (1957) have also demonstrated the necessity of taking into account 
the normality of the previous calving. These results question the advisability 
of inducing multiple births in cattle on a large scale. 

Although it was not possible to examine the individual animals clinically 
it seems likely that the poorer conception rate was due to incomplete uterine 
involution or infection. In this survey, data on retained afterbirths and other 
calving abnormalities were not collected but there is every reason to believe 
that they would have a similar effect on conception rates. It is possible that 
conception rates would be improved if, prior to insemination, clinical 
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examination and, where necessary, treatment of cows which had abnormal 
calvings were performed. 

Effect of age of cow on fertility. Many authors have found that fertility reaches 
a peak at about the second or third gestation and then declines with increasing 
age (Tanabe & Salisbury, 1946; Morrison & Erb, 1957). In this investigation 
the cows were grouped according to their gestation number; this figure being 
closely related to age it is particularly appropriate in reproductive studies. 
It can be seen in Table XI and Fig. 3 that the conception rate is affected by 
the age of the animals. The fertility of heifers is poorer than that of young 


Hefer ! 2 3 5 6 
Number of gestations 
Fic. 3. Effect on conception rate of age (number of gestations) based on 5,656 animals 
(Dartington Hall and Somerset). 
cows. After five or six gestations the conception rate deteriorates to quite low 
levels. The border-line appeared to differ at the two centres; at Dartington 
Hall poor conception rates started at the sixth calf and in Somerset at the 
seventh. As the numbers are relatively small it is not clear whether the difference 
between the centres is real. The deterioration, however, did occur consistently 
at Dartington Hall during the two years studied. It will be shown in another 
paper (Boyd & Reed, 1961), in which account is taken of the effect of other 
factors on fertility, that the effect of age on fertility is highly significant. 
As the incidence of animals culled as non-pregnant is greatest in heifers and 
old cows, it is of interest to see to what extent this affects the conception rate 
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TABLE 
EFFECT ON CONCEPTION RATE OF THE AGE (NUMBER OF 
GESTATIONS) OF THE COW 


Conception rate 
Dartington Halil Somerset 
(2,128 animals) (3,616 animals) 


age difference. At Dartington Hall, the conception rates for heifers, young 
cows (one to five gestations) and old cows (more than five gestations), when 
these animals were excluded, were 59-9 per cent, 61-5 per cent, and 47°3 per 
cent. Similar figures in Somerset for heifers, young cows (one to six gestations) 
and old cows (more than six gestations) were 70-0 per cent, 68-3 per cent and 
61-2 per cent. From this it appears that the difference in fertility between 
heifers and young cows is largely due to the higher incidence of heifers culled 
as non-pregnant. This is not entirely the case with old cows. 

Effect of season on fertility. The effect of season has been studied extensively 
and data relating to this are recorded as a routine at most artificial insemination 
centres (Smith, 1958). The results from our work indicate that there is little 
consistent difference with seasons, but in the area of the investigation seasonal 
changes in the climate are mild. In one area of Somerset which consisted 
predominantly of peat moors there was a marked seasonal variation with heifers, 
the conception rate being much poorer in winter than in summer. 

Repeatability of individual fertility. The literature on this subject is rather 
conflicting. Olds & Seath (1950) found that as the number of services required 
by cows in the first year increased there was a rather uniform increase in the 
average number of services required in the second year, but the difference was 


not great. 
TABLE 
REPEATABILITY OF INDIVIDUAL FERTILITY OVER TWO 
SUCCESSIVE GESTATIONS (DARTINGTON HALL AND SOMERSET 


29 
gestations (5,744 animals) 
Heifers 3 63°9 60°5, 
1 63° 61°9 

3 55°6 63°5 

4 59°4 59°6 

43 57° 

45°2 47°9 

or over 39°4 54" 

Age unknown 54°5 54°5 

Total 63:1 60"7 

Current gestation 

eby Number of inseminations % % eventually 
ee required for pregnancy in Number of pregnant to culled as 

ayy previous gestation animals first insemination non-pregnant 

3 277 57° 

4 go 55°6 6-7 
- More than 4 66 42°4 16°7 

Total 3,265 61-6 
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Table XII shows that, when the fertility of animals was compared for two 
consecutive reproductive periods, in the group of animals which held to the 
first insemination in the previous gestation, 65-0 per cent held to the first 
in the current reproductive period, compared with only 42-4 per cent of the 
animals which required more than four inseminations in the previous gestation. 
The latter group had a higher incidence of non-pregnant culls. These results, 
therefore, indicate that animals with good fertility in one year tend to have 
good fertility the next year and, similarly, poor fertility tends to be repeated 
from one reproductive period to the next. While this repeatability may be an 
inherited characteristic the possibility of environmental factors persisting over 
two years must be borne in mind. Acquired pathological defects, such as 
unilateral bursal adhesions, infections, adverse farm management factors 
and even the age of the cow are all items which could act in this way. 


Insemination Intervals 

The interval between inseminations is of considerable interest, both scientific- 
ally and economically. Insemination intervals have long been used in fertility 
studies (Hammond, 1927; Asdell, 1946; Trimberger, 1956). In the present 
work the main interest in insemination intervals lies in the light they may shed 
on the actiology of infertility. In working with these figures, however, it should 
be remembered that they are not necessarily synonymous with oestrous cycles 
because under farm conditions a number of oestrous periods, latent or obvious, 
may not be reported by the farmer to the artificial insemination centre, for 
a variety of reasons. 

The main points which have been studied are the frequency of intervals of 
different lengths, variations in incidence associated with season, age of cow, 
and relation between the length of interval and fertility. The figures from 
herds were of little value because of the small numbers. 


Arrows indicate normal oestrous 
cycles (21, 42 and 63 days) 


Number of intervais 


|: 60 70 
Length of Interval (days) 
Fic. 4. Distribution of insemination intervals (Dartington Hall and Somerset). 
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Length of intervals. In Fig. 4 the incidence of insemination intervals follow- 
ing first inseminations is presented. There are clear peaks at 21 and 41-42 
days and it seems reasonable to interpret these peaks as one or two normal 
oestrous cycles. From Fig. 4 and similar data from other breeds, insemination 
intervals have been classified into two normal groups of 18-24 and 36-48 days 
and three abnormal groups of less than 18 days, 25-35 days and more than 
48 days. These groupings are to some extent arbitrary, but it is impracticable 
to work with insemination intervals without some form of grouping, because of 
the limited numbers available. 

Relation between order number of insemination and insemination interval. Using the 
five insemination-interval groups mentioned above, the incidence of normal 
and abnormal insemination intervals following first, second, third and fourth 
insemination was studied but no difference was observed. This suggests that the 
oestrous cycle pattern was unchanged, indicating that the incidence of ovarian 
dysfunction, early foetal death and fertilization failures had not changed 
appreciably with repeat inseminations. In some ways this supports the hypoth- 
esis put forward by Ashton (1959) that £-globulin polymorphism is associated 
with early foetal death. In spite of the observation that insemination intervals 
are not affected by the insemination number, there are some considerations 
which suggest that the use of intervals following first inseminations is preferable 
to the use of returns after all inseminations. With each successive insemination 
the composition of the animals left differs more and more from the original 
population. The age incidence changes; the incidence of animals from different 
farms changes, depending on breeding policy and the persistence of individual 
farmers; and the individual cows contribute varyingly to the total figure. 
As Joubert (1954) has suggested that the length of the oestrous cycle may be 
an individual trait, the last point may be important. Another criticism is that 
these variations occur outside the observer’s knowledge and control. 

Relation between age of cow and insemination interval. The effect of the age of 
the cow (number of gestations) on the length of the insemination interval can 
be seen in Table XIII. Heifers (non-parous) had a high incidence of returns 
of less than 18 days. As heifers have a shorter oestrous cycle than cows (Asdell, 
1946; Erb, Ehlers & Morrison, 1958) it was felt that this difference could be 
due to a relatively large number of heifers returning on the 17th day. However, 
TABLE 


INSEMINATION INTERVALS AND AGE OF ANIMAL 
(DARTINGTON HALL AND SOMERSET) 


Length of insemination intervals afler first insemination (per cent) 


Age (number of gestations) "Onde 18 18-24 25-35 36-48 More then Total num- 


days days days 48 days ber of animals 
Heifers 5°8 33 15°4 395 
‘3 3°4 16°9 999 
4 22 48°6 10°8 17°9 20°5 498 
More than 6 2°8 40°6 14°2 16°5 25°9 212 
Total 35 47°0 9°4 16°8 23°3 2,104 


Insemination interval = interval between first and second inseminations 


Bek 
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at both centres the difference in incidence of short intervals between heifers 
and cows remained, even when returns on the 17th day were excluded from 
this group. 

The average length in days of the “‘normal” interval (18-24 days) was 
20-5 for heifers, 20-8 for cows with one to three gestations, 21-1 for cows with 
four to six gestations, and 21-1 for older cows. This effect was observed indepen- 
dently at both centres. 

The incidence of 25~-35-day intervals appeared to increase with age from 
6-1 per cent in heifers to 14-2 per cent in cows with more than six gestations. 
This difference in incidence of abnormal returns was entirely composed of 
intervals of 25-28 days. This might be associated with the apparently longer 
oestrous cycle in old cows. It could also be interpreted as an increased incidence 
of very early foetal death. Since Erb et al. (1958) have shown that old unmated 
cows have more oestrous cycles of 26-35 days than young cows, the first 
explanation is more logical. 

The incidence of extra-long intervals (more than 48 days) is higher in heifers 
and old cows than in young cows. When the lengths of these intervals were 
analysed the numbers were too small for satisfactory detailed comparisons. 
The high incidence in heifers might be due to the fact that heifers are often 
kept far from the farm and so observation of oestrus is difficult. A low plane 
of nutrition has been shown to cause anoestrus in heifers (Joubert, 1954) and 
as it is a common practice to winter heifers on a frugal diet, this may contribute 
to the high incidence of long insemination intervals. It is rather surprising to 
realize that 23 per cent of all animals which return to service did so after more 
than 48 days. 

The effect of season on insemination interval. No consistent effect of season on 
insemination intervals was observed. In analysing the results it was necessary 
to take into account the restrictions caused by an outbreak of foot-and-mouth 
disease which occurred from January to March 1958. 


Relationship between Conception Rate and Insemination Intervals 
The absence of an effect of insemination number on the incidence of different 
insemination intervals suggests that the two measures of fertility are not 
closely related. On the other hand, the definite effect of age on insemination 
intervals, which coincides with the effect of age on conception rate, suggests 
that some connection between the two may exist. 

The only demonstrable relationship was that inseminations following 
intervals of less than 18 days showed a poorer conception rate than the rest 
of the material, at both centres. The 75 animals with short insemination 
intervals had a conception rate to second insemination of 40-0 per cent com- 
pared with 55-0 per cent for the 2,065 animals with longer intervals. No othr 
effect of insemination interval length was observed. Poor fertility following 
intervals of less than 18 days has also been reported by Trimberger (1956) 
under experimental conditions and by other workers (Erb & Ehlers, 1958). 

The data were next analysed to see if the relationship between the length 
of the insemination interval and conception rate varied with the age of the cow, 
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but no consistent effect of age was noted. 

Comparisons of the incidence of normal and abnormal intervals in herds 
of varying levels of fertility were also made but no consistent relationship 
could be fovad oetween the level of herd fertility and insemination intervals. 

It is clear that insemination intervals give some indication of the pathology 
of individual cases which return to service. Return to insemination may indicate 
fertilization failure, which appears to be relatively rare with high fertility 
bulls (Bearden, Hansel & Bratton, 1956). With fertilization failure an insemina- 
tion interval equal to a normal oestrous cycle would be expected in cases in 
which ovarian function is not affected. This would occur, for example, when 
fertilization was due to poor quality semen or ova, or to disturbance of the 
transport mechanism. The example of metritis, which may affect sperm 
transport or viability, is more complicated because metritis is often associated 
with ovarian dysfunction. Fertilization failure due to ovarian dysfunction may 
well be associated with abnormal oestrous cycles. 

Return to insemination may also be the result of embryonic death. The 
effect of embryonic death on the insemination interval will depend on the 
stage at which death occurs and whether or not the uterine disturbance is 
connected with ovarian dysfunction. Very early embryonic death, before the 
corpus luteum would normally begin to regress at about the 14th day of the 
cycle, will be associated with normal oestrous cycles, given normal ovarian 
function. If the foetus is maintained beyond the 14th day and the life of the 
corpus luteum prolonged, the oestrous cycle will be longer than normal. 
Many cycles which fall between the range of one or two normal cycles probably 
come into this category. Cycle lengths equal to two normal oestrous cycles 
are difficult to interpret as they may be due to fertilization failure, very early 
embryonic death followed by one “‘silent’’ heat, embryonic death at about 
35 days, or persistent corpus luteum. However, the fact that there is a peak 
of intervals at 41-42 days strongly suggests that many of these intervals are 
due to one preceding “‘silent’’ heat. Intervals of more than two oestrous cycles 
are similarly open to a variety of interpretations. 

It is clear that the exact interpretation of insemination intervals requires 
careful clinical examination in some cases and in others is possible only by 
inseminating cows and slaughtering them after specified intervals to examine 
the uterus and its contents. In spite of this the measurement has considerable 
value and does help to differentiate aetiological factors, for example vibriosis. 
It is also of interest when different groups of animals show similar insemination 
interval patterns. 

It is perhaps appropriate to conclude this paper with some ideas about 
surveying methods. Random samples of herds are necessary if reliable disease 
incidence figures are required; but if a close study of individual animals, 
involving clinical examinations and accurate assessment of the animal’s 
history, is desired, the only suitable herds in this country are National Milk 
Recorded ones because very few herds other thar. these keep comprehensive 
records over a long period. Furthermore, breed differences undoubtedly 
occur and need to be studied, but in a detailed survey it is very difficult to 
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obtain sufficient numbers if a mixture of breeds is taken. One of the main 
problems is to obtain sufficient material which is both detailed and accurate 
without also obtaining an overwhelming excess of routine recording and 
analysis. A final point brought out in this work is the desirability of continuing 
a survey for more than one year and of repeating the investigation independently 
at another centre so that chance results can be recognized and because consistent 
results, obtained independently, add considerably to the value of the work. 


SUMMARY 


The results are given of some normal fertility variations in 146 Friesian herds 
in an investigation carried out at two artificial insemination centres in south- 
west England. The herds were selected because they were National Milk 
Recorded and comprised more than 15 animals. Conception rate was measured 
by the percentage of successful inseminations as confirmed by completed 
pregnancies. The conception rate based on first inseminations was more 
satisfactory to use than one based on all inseminations. The first insemination 
rate was 60-6 per cent. 

The conception rate declined progressively with the order number of 
insemination from 60-6 per cent for the first to 22-5 per cent for those over 
five inseminations for both centres. A limited effect was still seen after animals 
culled as non-pregnant were excluded. Few animals required more than three 
inseminations for pregnancy. It would appear that the most profitable extension 
of this work would be achieved by a study of the large sub-fertile group requiring 
only two or three inseminations for pregnancy. Following insemination, 
6-6 per cent of the animals were culled as non-pregnant. The majority of these 
were sold after three or fewer inseminations. The incidence of culls was highest 
in heifers and old cows. 

The abortion incidence was 4-6 per cent for herds in both areas, The inci- 
dence of twins in the Somerset herds was 2-7 per cent. They had an average 
gestation period 7 days shorter than normal, single calves. Both twins and 
abortions were associated with poorer fertility in the subsequent gestation. 
For twins this difference was highly significant. 

Fertility was related with age. It was moderate in heifers (60-5 per cent), 
reaching a peak at the second gestation (66-8 per cent) and then declining pro- 
gressively to 51-1 per cent for cows with over eight gestations. The lower figure 
in heifers could be attributed to culls but this was not the case with the old cows. 

Within the range examined there was no relation of herd size with fertility. 
Season also had no consistent effect on fertility. Animals with good 
fertility in one year tended to have good fertility the next. Similarly, poor 
fertility tended to be repeated. 

The incidence of insemination intervals was also studied. There was a sharp 
peak at 21 days with a distinct secondary peak at 41-42 days. There was no 
relation between the distribution of these returns and the order number of the 
interval. However the distribution was influenced by the age of the animal. 
Heifers had a higher incidence of short returns (under 18 days) and there was 
an increase in abnormal returns (between 25-28 days) in the older animals. The 
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latter could be interpreted as an increased incidence of very early foetal death or 
as fertilization failure. There was a tendency for the average length of a “nor- 
mal” insemination interval (18-24 days) to increase with the age of the animal. 

After insemination intervals of less than 18 days, conception rate was 
40°O per cent compared with 55-0 per cent for animals with longer intervals. 
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STUDIES ON THE CLIMATE 
OF BROILER HOUSES 


I. AIR MOVEMENT 


By C. G. Payne* 
Department of Animal Husbandry, Royal Veterinary College, London 


Among the many difficulties which poultry farmers encounter is that of the 
provision of suitable climatic environments in poultry houses at all seasons of 
the year. Problems of ventilation have become of paramount importance 
because of the increased use of intensive poultry houses up to 70 feet in width. 
Higher stocking densities have necessitated greater ventilation rates than have 
been applied in the past and these have possibly led to more rapid air move- 
ments. Although there is little experimental evidence as to when air movement 
reaches draught proportions, there are several accounts in textbooks of poultry 
husbandry of the deleterious effects which floor draughts are said to have on 
chickens. According to Jull (1951) for instance, catarrh and colds can be 
avoided to a great extent if chickens are not overcrowded and have “plenty 
of draught-free ventilation”. 

Sainsbury (1954) stated that air velocities of 15-40 feet per minute, as 
recorded by the Silver Kata thermomster, could occur without giving any 
impression of draughts in the temperature range 50-65°r. Baetjar (1924) 
showed that humans could “just notice” air speeds of 30 feet per minute at 
54°F, but at 60°r air speeds of 40 feet per minute were not perceptible. At 
86°F air speeds up to 120 feet per minute were unnoticed. 

Wilson, Kelly, Lorenzen & Woodward (1957) studied-the effects of wind 
and artificial draughts of up to 500 feet per minute on broilers. In winter, 
20 per cent increased mortality occurred when the minimum temperature fell 
to 36°r and where air speeds of 500 feet per minute were produced. Even in 
summer, chicks of all ages tried to avoid such draughts by crowding behind 
feeding troughs and other obstructions. However, during summer, feathering 
was inferior in the control pens not subjected to draughts, and fans blowing 
in air at 200 feet per minute appeared to produce a beneficial cooling effect, 
with no subsequent overcrowding. 

Sainsbury (1953), reporting on observations on ventilation systems used in 
pig houses, criticized both the general inability to control ventilation rates and 
the methods of application. In only one of twenty sets of data from pig houses 
where open ridges were used for air extraction was the ridge not acting also 
as an air inlet. Consequently down-draughts were produced. The cause 
appeared to be a lack of balance between the sizes of the air inlets and air 
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outlets. According to Haddon (1954) down-draughts could largely be avoided 
if the air inlets were two and a half times the size of the ridge outlets. 

The limited environmental data which have been published concerning 
intensive poultry houses, and the fact that neither the effects of different air 
speeds on poultry performance nor the relationship between ventilator design 
and air speeds at bird level had been studied, led to the investigations described 
here. These had as their objective the detailed study of the microclimates found 
in broiler houses. In the survey which was carried out various environmental 
factors were measured in 70 houses. 


AIR VELOCITY IN RELATION TO THE COMFORT OF BROILERS 


Table I shows the maximum air speeds which broilers endured without visible 
or audible signs of discomfort. The measurements were obtained first by using 
the Silver Kata thermometer (range 130-125°F) to determine the air speeds. 
Where variations in the air speeds were recorded at floor level, between 
30 and 50 measurements of air velocity were taken per house in darkness. 
The highest air velocities recorded in any positions where birds were sleeping 
were noted. 

Readings were also obtained using a 7 in. diameter fan to create high air 
speeds on the floor. The velocity of air expulsion from the fan was approxi- 
mately goo-950 feet per minute. This air stream was directed at groups of 
resting broilers, and the fan was gradually moved closer to the birds. When 
the fan was at its closest to them without causing any visible disturbance, the 
air speed at the position of the nearest broiler was recorded. 

Table I is based only on visual evidence, but it is apparent that as broilers 
grow they can more easily adapt themselves to high air speeds. Effects of 
high air speeds, such as crowding, are reduced by increasing the environmental 
temperature. Air velocities of less than 60 feet per minute had no observed 
effects on broilers of more than four weeks of age at environmental temperatures 
of 60°F and over. 


TABLE! 


THE RELATIONSHIPS BETWEEN HOUSE TEMPERATURE, AIR VELOCITIES 
AND THE COMFORT OF BROILERS 


Maximum air speeds recorded ( feet/min.) 


The most num-rous causes of air speeds higher than 60 feet per minute at 
floor level during winter were adventitious air inlets, especially those caused 
by ill-fitting doors. In 28 out of 70 houses visited in the survey, floor air speeds 
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exceeding 100 feet per minute were recorded close to badly constructed doors. 
Table II shows the air speeds recorded in broiler house K2 (size 160 by 37 
feet), where there was a three-quarter-inch-wide crack beneath one of the end 
sets of double doors. Thus the air velocity 15 feet from the crack was 80 feet 
per minute, though the air velocities recorded in other parts of the house at floor 
level were from 23 to 60 feet per minute. It must also be noted that the air 
speed of 750 per minute through the crack was nearly double the inlet air 
velocity of 400 feet per minute. This was possibly due to the exterior baffling 
of the air inlets. 

It is obvious that poultry houses should be soundly constructed in order 
to avoid such draughts associated with faulty workmanship. 


TABLE I! 
AIR SPEEDS RECORDED AT FLOOR LEVEL IN 
A HOUSE OF FAULTY CONSTRUCTION (K2) 


Air speed ( feet/min.) 


75° 
325 
210 


180 
‘fo 
55 


23-80 

400) 
Vertical fan shafts in the apices of roofs acted as adventitious air inlets 
when their fans were not in operation but when others were running. Thus 
in house K1 the air velocity at floor level averaged 40 feet per minute with 
maximum air speeds of 60 feet per minute, when the shafts of the static fans 
were sealed. When the shafts of the static fans were not sealed adventitious 
air entry increased the air speeds beneath these fans to 110 feet per minute. 
Such high air speeds due to reversal of air flow through extraction fan trunks 
were avoided in several houses. In some, each fan was fitted with automatic, 
counterweighted shutters, which only opened when the fan was operating. 
In other houses, all the fans were controlled by one thermostat, which ensured 
that the fans operated concurrently, thus avoiding down-draughts through 
the trunks of static fans. Neither of these methods proved to be perfect. For 
example, with counterweighted shutters there would be no ventilation during 
a power cut, because the flaps remain closed. In some houses a sheet of hard- 
board 4x 4 ft. was placed one foot beneath the base of each fan shaft. Any 
air coming down the fan shafts was sufficiently baffled to prevent draughts. 


THE EFFECT OF AIR INLET DESIGN ON AIR SPEEDS AT FLOOR LEVEL 


With outside temperatures around freezing point and broiler house tempera- 
tures of 60-65°F, unheated incoming air has a six per cent higher specific 
gravity than the heated air inside the houses. This difference in densities 
accounted for the tendency found in the present studies of air from the inlets 
to move along the floor until it became heated. In several broiler houses 
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variations of the existing air inlet designs were experimented with; these 
modifications, without altering the volume of incoming air, changed the 
pattern of air velocities at floor level. The paths of air flow were plotted using 
smoke generated from a 60 per cent solution of titanium chloride as an indicator 
of air currents. The air velocities were measured using a Silver Kata 
thermometer. 

Some of the variations recorded in air velocities are shown in Figs. 1-3. 
In house J1 (Fig. 1b) the Tobin tubes which constituted the air inlets had 
lids which were used to control the size of the inlets. When they were open 
four inches the lids were hinged at an angle of 45°, and incoming air was 
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Air currents <— 200<— 
Fic 1, Airspeeds, feet per minute, in house Jr. 


directed towards the floor approximately five feet from the side walls of the 
house. With an incoming air velocity of 200 feet per minute, the maximum air 
velocity at floor level was 100 feet per minute when the hinged lids were open 
four inches. When the lids were removed from the Tobin tubes (Fig. 1a) the 
width of the gap for air entry remained at four inches but the incoming air 
was released vertically upwards. The incoming air then moved along 
the ceiling before sinking down to the floor. The inlet air velocity was again 
200 feet per minute, but the maximum air velocity at floor level was reduced 
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to 36 feet per minute. This reduction was caused by the incoming air settling 
over a much wider area of the floor than when the lidded Tobin-tube air inlets 
were used. 

In order to simplify building construction, in many broiler houses the cross 
purlins used to support the roofs are placed beneath the inner roof linings. 
Houses G2 and L1, of similar design, had 2 x 5 in. cross purlins two feet apart 
beneath the inner skin of the roof, and the one-foot-deep hopper inlets were 
situated immediately beneath the eaves. Smoke tests indicated that the cross 
purlins deflected the incoming air towards the floor approximately three to 
five feet from the side walls of the houses (Fig. 2a). One-foot-wide sheets of 
hardboard were then used to smooth out the incoming air passage and were 
fitted as shown in Fig. 2b. Four experiments were carried out using these 
hardboard deflectors, and the inlet air velocities varied from 100 to 1,000 feet 
per minute, depending on the ventilation rate applied. The results given in 
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Table III show that, in all four experiments, the use of hardboard strips was 
associated with lower maximum air velocities at floor level. The smallest air 
velocities were recorded in the second experimental treatment, where side 
gussets were also fitted to the inlet ventilators. These gussets ensured that all 
incoming air passed over the top of the hopper air inlets, thus allowing none 
of it to spill over the sides towards the floor. 

It is important to note that with inlet air velocities of 600-1,000 feet per 
minute maximum air speeds at floor level in the conventionally designed 
houses G2 and L1 varied from 125-200 feet per minute. In winter-time the 
broilers slept in groups close to the side walls of the houses, and also in the 
centres of the houses, but in each house no broilers slept in positions between 
three and seven feet from the side where the air speeds at floor level exceeded 
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60 feet per minute. During summer, with environmental temperatures higher 
than 70°r, uneven bird distribution did not occur even though air velocities 
at floor level exceeded 100 feet per minute. This agrees with the data given 
in Table I, which show that increases in house temperature reduced the 
effects of high air velocities. During the winter of 1959 hardboard strips were 
placed opposite all the air inlets in house L1 and the six-week-old broilers 
then occupied the whole floor area. 


TABLE 111 
THE EFFECT OF DEFLECTORS PLACED AS IN FIG. 2B, UPON 
AIR VELOCITIES AT FLOOR LEVEL IN HOUSES G2 AND LI 
Maximum air velocities at floor level 
( feet/min.) 


With deflectors 
(as in Fig. 2b) 


100 38 
600 16* 
680 40 

1,000 53 


* In experimental treatment 2 the air inlets were fitted with side gussets. 


In house K1, the tops of the one-foot-wide hopper inlets were sited only 
two feet above the floor. Broilers perched on the air inlets when these were 
opened but no other detrimental effects were noted unless the air inlets were 
opened at an angle wider than 45°. When the inlets were opened only 45°, 
as shown in Fig. 3b, no air velocities higher than 40 feet per minute were 
recorded at floor level. However, as shown in Fig. 3a, when the air inlets were 
opened horizontally (go°) higher air velocities were recorded on the floor, 
though lower air velocities were recorded in the body of the house. Thus it 
must be noted that air inlets placed low down in the walls are not necessarily 
associated with abnormally high air velocities at floor level. The direction in 
which the incoming air is released is the more important factor. 


SUMMARY 


Observations on air movement in broiler houses showed that although fully- 
grown broilers avoided positions where the air velocities exceeded 70 feet per 
minute or higher at 60°F, at 70°F air velocities up to 150 feet per minute were 
unnoticed. When the design of air inlets in existing broiler houses was modified, 
the air velocities recorded at floor level were altered up to ninefold. Particularly 
serious causes of draughts at floor level were air inlets which directed incoming 
air either directly towards the floor, or towards some obstruction on the 
under-surface of the roof which then diverted the air passage onto the floor. 
Sound construction also helped to prevent air velocities of “draught” 
proportions. 
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Diseases of Swine. Epirep sy H. W. Dunne. 722 pp. London: Bailliére, 
Tindall & Cox Ltd. Price 100s. 

There is much to commend the trend particularly noticeable in American 
veterinary texts towards presenting the information available with regard to 
animal disease on a species basis. This recent and valuable addition to the 
literature is the work of forty-eight authors, many of whom are recognized 
authorities in the field they cover, and have contributed to the understanding 
of the diseases they describe. 

The fifty-three chapters are grouped into eight sections. Five of the:e sections 
deal with disease conditions under the headings of viral diseases, bacterial 
and mycotic infections, parasitic infections, toxaemias and poisonings, and 
miscellaneous diseases. The three remaining divisions are headed anatomy and 
physiology, surgery, and nutrition feeds and management; the latter section 
includes chapters on nutritional deficiencies and parakeratosis. A list of refer- 
ences is given at the end of each chapter which will satisfy the requirements 
of most readers and indeed in some instances gives a wider coverage than the 
tex: itself. The illustrations are useful, and with the exception of some of the 
pnotomicrographs are of a high quality. 

In his preface the editor claims “that all who are interested in swine diseases 
will find this text to be a most complete and authoritative reference on the 
diseases of importance to the swine raisers of North America’. In the reviewer’s 
opinion the editor has set himself an almost impossible task in attempting to 
cater for the interests of such a wide public. The greatest need at the present 
time is to provide the general practitioner with a critical appraisal of the 
situation with regard to pig diseases. It is impossible to make a general state- 
ment on a book of this kind, but it would seem that too often the reader is 
denied the benefit of the author’s views on the relative importance and signifi- 
cance of the results of the work reported. Uniformity of chapter arrangement 
makes for ease of reference and obvious omissions are rare, although in the 
chapter on oedema disease it is a little surprising to find no mention of change 
of management as a predisposing factor in outbreaks of this condition. The 
space devoted to description of the properties, morphology and cultural 
characteristics of organisms is perhaps excessive and it would seem preferable 
in a work of this kind simply to direct attention to properties of the organism 
having a bearing on epizootiology. The inclusion of chapters on anatomy and 
physiology would, in the reviewer's opinion, be more justified if more attempt 
had been made to relate them to the sections concerned with surgery and 
husbandry respectively. Although Calhoun and Smith’s review of haematology 
is most comprehensive, as they say this is a diagnostic aid of limited use under 
field conditions and therefore perhaps should hardly occupy as much space 
in the book as the chapter on physiology. 

In spite of the criticisms, none of which is major, Professor Dunne and his 
advisory committee are to be congratulated on producing what is by far the 
best English text available on pig diseases. In its present form it will probably 
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be of greater use to those in research and teaching establishments, but with 
some modification in layout and emphasis the second edition could well prove 
of even greater assistance to those in general practice than the edition now 
under review. C. S. GruNsELL 


Principles and Methods of Animal Breeding. R. B. Kerrey. 358 pp. London: 

Angus & Robertson Ltd. 42s. ' 
This is a new edition of Dr. Kelley’s well-known text on animal breeding. It is 
fundamentally similar to the second edition, although to include recent 
development a new chapter on population genetics and a new appendix on 
simple biometry have been added. 

The book is designed to hold discussions at a level likely to be appreciated 
by breeders of livestock. It is, therefore, essentially a simple introduction to the 
subject. Its range, however, is comprehensive and includes sections on breed 
histories, evolution and artificial insemination. It has a certain Australian 
flavour with emphasis on Merino sheep and temperature adaptation problems 
and makes no secret of its author’s own points of view. 

As an introduction, it should appeal to that large section of the community 
interested in breeding animals but possessed of limited biological knowledge. 

G. B. Younc 


Agriculture and Food. PUBLICATIONS PREPARED BY THE MINISTRY OF AGRICUL- 
TURE, FisHERIES AND Foop. Sectional List No. 1. London: Her 


Majesty’s Stationery Office. (1960). Free. 
Some of the best, as well as the cheapest, publications in the fields of animal 
production are those produced by the Stationery Office in this country and 
by the corresponding department in the U.S.A. 

Only a proportion of the booklets listed in the above publication relate 
directly to livestock, but they cover the husbandry as well as the diseases 
and pests of farm animals from cattle to goats and rabbits. 

Veterinary surgeons may obtain copies of this guide from Her Majesty’s 
Stationery Office, Kingsway, W.C.2. Meanwhile the following monographs 
- may be said to catch the eye: British Poisonous Plants (Bull. 161); Rations for 
Livestock (Bull. 48) ; Beef Production (Bull. 178) ; Sheep Breeding and Manage- 
ment (Bull. 166); Housing of Pigs (Bull. 160) and monographs on Poultry 
Breeding (Bull. 146), Housing (Bull. 56) and Nutrition (Bull. 174). 

More specifically of veterinary interest are Bulletins 171 (The Diseases of 
Pigs) and 170 (The Diseases of Sheep). These books, like those in the previous 
paragraph, are either completely new, or new and up-to-date editions of older 
monographs. 

It may not generally be known that one may have a standing order with the 
Stationery Office for the receipt of publications in a given field, such as animal 
production. A deposit of £1 or £2 is made, after which monographs are sent, 
as they appear, until credit is exhausted. It is a convenient system either for 


the practitioner himself or for recommending to suitable clients. 
J. T. Asrams 
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Spezielle Tierseuchenbekdimpfung. (Control of Infectious D.seases of Animals). L. HussEL, 
pp. 460, 36 figs. Jena: Gustav Fischer. D.M. 32.10. 


The author is director of the Institute for State Veterinary Science and Hygiene 
in the Karl Marx University in Leipzig and this is the first textbook on the 
control of infectious diseases of livestock to appear in Eastern Germany since 
1945. It is intended particularly for veterinary students and state veterinarians. 
It was judged to be in the national interest to produce it quickly even if this 
- meant some omissions, rather than to wait until the national policy concerning 
such diseases as tuberculosis and brucellosis was more clearly defined. 

The first six chapters, running to just over 100 pages, deal with the functions 
of the State veterinary service and those who operate it, the part played by 
vaccination and disinfection in disease control, the risks involved in inter- 
national trade in animals and animal products, the procedure for state com- 
pensation for losses from disease, the organization of animal transport and 
finally the international organizations interested in animal disease control, 
especially the Office Internationale des Epizooties and the various bureaux 
that exist within the Soviet bloc of countries for exchange of information. 

It will interest British readers to learn that the U.S.S.R. has some 42,000 
veterinarians, helped by 50,000 technicians. There are 17,000 veterinary 
students in the veterinary schools. Research is carried out in 47 laboratories, 
apart from the 33 veterinary schools, and in 1,300 bacteriological laboratories 
and 24 vaccine and serum-producing centres. The principal research institute 
is the All-Union Institute for Experimental Veterinary Medicine (W.1.E.W.) 
near Moscow. Eastern Germany has 2,000 veterinary surgeons and they attend 
two-month refresher courses every 5-10 years. 

The seventh chapter deals with the economic importance of livestock, 
including poultry, fish and bees. Wool, poultry meat, and honey each amounted 
to some 6-7,000 tons in the year 1956/7. A wealth of interesting data about 
agricultural production in other countries, especially the U,S.A., is included for 
purposes of comparison and the need to increase production in Eastern Germany 
is stressed. A seven-year plan for agriculture now in being (1958-65) is men- 
tioned and it is recorded that during 1959 regulations were made establishing 
fifteen classes of veterinary specialist—the fields listed are surgery, small 
animals, breeding hygiene and A.I., poultry, parasitology, practical veterinary 
medicine, physiology and functional anatomy, microbiology and epizootiology, 
pathology, food hygiene, breeding and nutrition, pharmacology and toxi- 
cology, fur animals, and finally, radiology. 

The final sentence in this first section of the book stresses the great importance 
of veterinary preventive medicine as the main task of the veterinarian and 
points out that the future economic prosperity of cattle farming in Eastern 
Germany will largely determine the future of veterinary medicine there. 

The rest of the book consists mainly of chapters devoted to individual 
diseases which show how the State attempts to control them. The diseases 
dealt with include cattle plague, which came as near as Italy in 1949 and 
1954, rabies with 471 outbreaks in Eastern Germany in 1958, and Borna diseases 
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in horses (equine encephaiomyelitis) for which over a million marks was paid 
as compensation in 1950 in Saxony and Thuringia alone. 

The last fifty pages form an appendix which includes instructions for sending 
material to laboratories for examination, a list of diseases and their differential 
diagnosis, details of the resistance of infective agents to disinfectants, the 
technique for the serological diagnosis of brucellosis, a summary of the legisla- 
tion relating to animal disease, and a list of human notifiable and occupational 
diseases. 

The last chapter of all will fascinate English readers because it sets out the 
fees which veterinarians can charge for almost every conceivable veterinary 
service, as laid down by a regulation of March i7th, 1959. The fees range from 
200 marks for Caesarian section in a cow, 150 marks for a roaring operation 
and 100 marks for repairing a scrotal hernia in a horse, down to three marks 
for advice over the telephone or half a mark for taking a faeces sample. Visiting 
fees are laid down for different classes of animal, those for “luxury” animals 
(neither large animals nor small animals, in German parlance) being about 
double. Visiting fees are doubled on Sundays, holidays, and for late or night 
visits. Visits by ship or rail qualify for 1st class fares, plus three marks for each 
half-hour away from home. Nearly 150 different fees are prescribed, including 
monthly fees for the giving of advice for flocks and herds, based on the number 
of animals and covering general inspection, advice on breeding and on young 
stock, and also on preventive measures on the farm. 

This book contains a wealth of information and provides a most detailed 
and illuminating picture of veterinary science in a country of the Communist 
bloc. Much of what it contains is of special interest to veterinarians here, 
especially to those concerned with Government and professional veterinary 
policy. The few illustrations include some very striking photographs of rabies, 
Teschen disease, cattle plague and Borna disease. 

Almost all the references to published work are to papers by German writers. 

E. G. Wuire 


Veterinary Surgery. E. R. Frank, 6th edition, pp. 338 with 343 illustrations. 
Minnesota: Burgess Publishing Company. 
It is now 20 years since the first edition of this work was published ; “‘Veterinary 
Surgery Notes” it was then called. As an easily read précis of large animal 
surgery, and with its numerous photographs of clinical conditions, it proved 
of value especially to the student and new graduate. As each new edition 
appeared it was clear the author was attempting to keep the material up to 
date, especially as regards the advances that were being made in anaesthesia, 
and surgery of the abdomen and limbs. When the word ‘“‘Notes’’ was deleted 
from the title of the fifth edition there seemed hope that eventually the author 
would turn his obvious experience and talents to the composition of a textbook 
worthy of the title “Veterinary Surgery’’. In this respect the latest edition 
has been extremely disappointing, as it is virtually a re-hash of the previous 
edition which is six years old. Few new data have been added and no attempt 
has been made to improve the literary standard of the text. For a book that is 
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professed to be concise a great deal of it is singularly long-winded, especially 
as regards the unnecessary repetition of words: the definition of ‘‘Crepitus’’ 
and the description of “Fractures of the Scapula” are just two, but by no means 
isolated, examples. 

The number of illustrations has been increased from 277 (5th edition) 
to 343 and of these it can be said that in the majority the point of interest can 
be detected without the aid of the caption. 

Despite its limitations this book will no doubt continue to be attractive to 
students very largely on account of the numerous photographs and also because 
of the paucity of alternative texts on this subject. Its position on the book shelf 
of the graduate veterinarian, however, is a precarious one. It certainly would 
do little to raise the esteem of the large animal surgeon in the eyes of, say, a 
member of a kindred profession who should chance to browse through it. 

L. C. VaucHan 


The Avian Embryo. Avexts Romanorr. London: The Macmillan Coy., 
New York. £10 10s. 

The author describes this book as an anatomicophysiological study. It is 
complementary to his well-known book entitled ““The Avian Egg”’, published 
in 1949, and represents an effort to bring together all the known scientific 
facts about the structural and functional development of the avian embryo. 
It is a textbook fur advanced students and teachers in zoology and comparative 
embryology, as well as a reference book for research workers in all fields in 
which avian embryo is used as experimental material. In the preparation of 
his book, the author states that it was necessary to study more than 7,000 
original publications, although only 2,700 are actually cited in the text. 

The work is divided into thirteen chapters covering all aspects of embryonic 
anatomy and physiology including separate chapters on the reproductive cell, 
fertilization and fertility and early morphogenesis; the text is supplemented 
by 441! illustrations consisting of 2,256 pen and ink drawings. 

There is little of interest in this book to the average veterinary surgeon in 
practice, but many research workers will be glad of this source of extensive 
information concerning one of the tools which so many of them are using at the 
present time to further their particular line of research or study. 

The book is provided with a detailed subject index, thus facilitating research 
for specific points and information. There is no doubt that this book will go a 
long way to fulfilling the author’s hope that, expressed in his own words, “it may 
serve not only as a source of information for inquiring minds, but also as a 
starting point for an experimental search for new facts leading to discoveries of 
some still missing links in our knowledge of pre-natal developments”. 

J. D. 


Infectious Diseases of Animals. Volumes I and II. Diseases due to Bacteria. Edited by 
A. W. Srasrerortuw & I. A. Gattoway. London: Butterworths 
Scientific Publications, 1959. 160s. 

It is often difficult to induce busy men to write text books. The fact that 
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Stableforth and Galloway have been induced to combine, assemble and edit a 
symposium on Infectious Diseases of Animals is a matter for congratulation. 

This is a worthwhile work. It is well produced, attractively bound and 
printed on good paper. It was a pleasure to read it. The additional volumes 
promised will have a high standard to maintain and will be eagerly anticipated. 

The two volumes reviewed have been compiled by authors expert in their 
particular fields. Over the years they have established a reputation for wide 
knowledge and sound observations. 

Despite the time lag between writing an article and its ultimate publication, 
these volumes are up to date and the references given are surprisingly recent. 
This can only have been achieved by each author completing his contribution 
promptly and, of course, by much hard work on the part of the editors. 

Each article deals in a comprehensive way with the main disease caused by 
a particular organism and also with other conditions in which the same or 
closely allied organisms are associated. In connection with “Coliform Diseases”’ 
the author has made no attempt to refer to the problems of vaccination. This 
is rather disappointing. It would have been interesting to know if similar 
strains of coliform organisms have the same antigenic value. Coliform scours 
in the pig also receive little attention and it was indeed surprising to read 
that Timoney first described oedema disease of pigs in 1950. Shanks and 
Shanks and Lamont first described this condition in 1938. These criticisms 
are, however, minor ones, but they do focus attention on the need for further 
research work on the problems of coliform organisms with particular reference 
to the pig. 

The article on brucellosis is one of the best and most comprehensive on 
this disease that the reviewer has read, yet this has been accomplished in some 
g2 pages. The approach to tuberculosis is excellent and it was refreshing to 
note that other systems of tuberculin testing as well as the comparative tuber- 
culin test receive mention. 

The problem of salmonellosis is faced squarely and it is clear that both 
authors are drawing on a wide experience. While the public health aspect 
is well covered, attention is also rightly focused on the seriousness of fowl 
typhoid. The authors do not shirk dealing with control and treatment. 

Streptococcal mastitis, staphylococcal mastitis, Corynebacterium pyogenes 
mastitis and mastitis caused by the coli-aerogenes-Friedlander group are dealt 
with as separate articles by different authors—this is as it should be. Each 
type of mastitis apart from its different aetiology presents a different clinical 
picture calling for special treatment and control. The article on brucellosis 
also deals with udder infection so that the system of presentation has avoided 
much repetition. 

On reading the article on actinobacillosis the reviewer asked a number of 
practitioners about treatment. None of them used iodine in any form and 
sulphadimidine appeared to be a popular agent. 

The article on vibriosis presents this problem very effectively and also brings 
in other conditions where vibrios are present. The reviewer is aware that in 
scour in pigs where vibrios are present, CuSO, has been used in Northern 
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Ireland for many years. Indeed, this use of CuSO, led to its incorporation in 
pig meals in Northern Ireland, but no references to critical tests exist. It is 
a moot point if vibrios are responsible for the condition, but the fact that the 
disease is mentioned with references gives some idea of the thoroughness of 
the article. 

' It is a work which should prove of great value to the practising veterinary 
surgeon, to the postgraduate student in both veterinary and human medicine 
and to the undergraduate student in his clinical years. Research workers 
generally will welcome this authoritative work. 


NEWS 


THE NEW YEAR’S HONOURS LIST 
The following are the names of some of those who received honours in the 
New Year’s list and who are connected with the world of agriculture and 
veterinary science. 


H. A. LaMont 


LIFE BARON 
Rt. Hon. Tom Williams, for political and public services. 


KNIGHTS BACHELOR 
John Neish Ritchie, c.B., F.r.c.v.3., Chief Veterinary Officer, Ministry of 
Agriculture. 
G. G. Honeyman, Chairman of the Agricultural Wages Board since 1953. 
ORDER OF THE BATH 
C.B. 
William Henry Long, Permanent Secretary, Ministry of Agriculture for 
Northern Ireland. 


ORDER OF ST. MICHAEL & ST. GEORGE 
K.C.M.G. 
Arthur E. Trotman, Secretary, Commonwealth Agricultural Bureaux. 
C.M.G. 
William Wilson, prominent grazier in State of Victoria. 


ORDER OF THE BRITISH EMPIRE 
K.B.E. 
William Archer Gunn, chairman, Australian Wool Bureau, 0.B.£. 
C.B.E. 
Harold Francis Collison, General Secretary, N.U.A.W. 
John J. M. Hannah, Ayrshire farmer for services to agriculture. 
Baron Hay, formerly director of agriculture, State of W. Australia. 
Donald Roy Thom, for services to the grain trade. 
George Comer White, j.p., Chairman, Somerset .£.c. 
O.B.E. 
Edward Brundett, farmer, St. Mary’s in the March and Charing, Kent. 
David James Davies, deputy Chairman, Cardigan a.£.c. 
William R. Day, lecturer in forestry, University of Oxford. 
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O.B.E. (continued) 


Ald. L. Y. Dent, farmer, Shotley Bridge, Co. Durham. 

Miss Mary Louisa Dhonau, Principal, Ministry of Agriculture. 

G. N. Lawrence, senior chief executive officer, Ministry of Agriculture. 

F. A. Jones McIntosh, federal president Ayrshire Cattle Society of Australia 
“‘for services to the dairying industry”. 

William T. Rowlands, m.R.c.v.s., veterinary investigation officer, Ministry of 
Agriculture, Bangor. 

Harry Shilleto, Chairman, Livestock and Wool Committees, N.F.Uv. 

Ronald C. Simpkin, assistant director, Ministry of Agriculture. 


M.B.E. 

J. R. Appleby, executive officer, Ministry of Agriculture. 

Miss Margaret Brodrick, Abergele, breeder of Welsh Mountain ponies. 

H. J. Brown, member of Glos. A.£.c. 

Miss Marion Drysdale, administrative officer of Scottish Agricultural 
Organization Society, Ltd. 

T. Duffy, Chief Photographer, Ministry of Agriculture. 

S. A. Durrant, Superintendent, Land Charges and Agricultural Credit 
Dept., H.M. Land Registry. 

F. J. Farrell, senior executive officer, Ministry of Agriculture. 

N. F. Finn, senior assistant land commissioner, Ministry of Agriculture. 

J. C. Gale, director and sales manager, Petter, Ltd. 

Michael Gillett, senior field officer, Veterinary Department, Tanganyika. 

J. Harper, senior executive officer, Ministry of Agriculture. 

C. M. Houghton, farmer, Moulsoe, Bucks. 

Mrs. Lilian Jones, County chairman, Carms. Nat. Fed. of Women’s Institutes. 

R. Glynne Jones, livestock husbandry officer, Ministry of Agriculture. 

Rev. Robert McIlmoyle, Ballmoney, “for services to agriculture in Northern 
Ireland.” 

F. E. Newnham, secretary, E. Sussex F.vu. 

H. L. Pilkington, David Brown, Ltd. 

H. P. Player, member, Kent River Board. 

J. E. Scurrah, finance officer, British Wood Marketing Board. 

Charles W. Stevens, Secretary, National Fed. of Corn Trade Associations. 

C. E. Warden, lately senior executive officer, Ministry of Agriculture. 

Harold Warren, member and past chairman, Milk sub-committee, Derby 
A.E.C. 

B.E.M. 

William Game, senior assistant, Rothamsted Experimental Station, Herts. 

William Cockburn, grieve, Kingston Farm, North Berwick. 

William Taylor, Egglestone, part-time fatstock officer, Ministry of Agriculture. 

David Joslin, senior herdsman, Lord Rayleigh Farms Inc., Chelmsford. 

Donald McDonald, grieve, Beechwood Farm, Dept. of Agriculture for 
Scotland, Inverness. 
J. Stevens, Ministry of Agriculture surveyor, Isle of Wight. 
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UNIVERSITY OF GLASGOW 
Final Examination for the degree of B.V.M.S., December 1960 


. Pass List 


ApsHEAD, Philip 
Axpata, Richard I. 
Barciay, Donald F. 


Datctrisn, Margarita O. 
Ricxersy, Nancy 
Verrcn, Ernest R. 


Caper, Kenneth H. 
Alexander C. 


Gwilym R. 


UNIVERSITY OF LIVERPOOL 


Examination List December, 1960. Faculty of Veterinary Science Degree of 
B.V.Sc. Second Examination. 


Part II 


Axpoxopye, J. N. 
BASKERVILLE, A. 
Batcue or, A. L. 
Benpery, A. A. 
Brinker, J. L. 
Copz, B. T. 
Curran, M. H. 
Dennison, Margaret 
Epincrton, N. 
P. F. 


Axpoxopje, J. N. 
BASKERVILLE, A. 
Batcue or, A. L. 
Benpery, A. A. 
BraMtey, P. S. 
Brinker, J. L. 
Counter, D. E. 
Dennison, Margaret 
Epinoton, N. 
Foon, P. F. 
FuURNEVALL, Elizabeth A. 
Howarp, Nina S. K. 
Huoues, P. H. 


Harper, F. D. W. 
Howargp, Nina K. 
IsHMAEL, J. 

Jones, T. W. 
McNauecurton, J. R. 
MarkusFeELp, O. 

Mo tony, V. 
PINCKHEARD, Ann 
Tuompson, J. D. 
Upatt, N. D. 


Part I 


IsHMAEL, J. 

Jones, T. W. 
MecNaucurton, J. R. 
MARKUSFELD, O. 
Mizroy, J. P. 
Motony, V. 
Na’sa, B. K. 
PINCKHEARD, Ann. 
Tuompson, J. D. 
Townsenp, J. A. 
Upa N. D. 
Wosv, L. O. 


THE ANIMAL HEALTH TRUST 
At the Annual Joint Meeting of Trustees and Council of the Animal Health 


Trust in London on Thursday, 15th December under the chairmanship of 
the President, the Duke of Norfolk, it was reported by Lord Rank, Chairman 


| 
be 
| 
| 
| 
| 
| 
| 
| 
| 
4 
| 
| 
| 
| 
| 
| 
| | 


ADVERTISEMENTS 


Simple— 
Rapid— 
Effective— 


control of Bovine Ketosis 


Post-partum ketosis which occurs shortly after 
parturition and the serious losses due to this 


condition can now be minimized and controlled by 


Most cases respond fully to a single intramuscular 
injection (100 mg.) without additional treatment, even in 
animals which have previously failed to respond to other 
forms of treatment. 

Di-Adreson-F* (Veterinary), in 10 ml. vials each con- 
taining 10 mg. per ml. Prednisolone in aqueous suspension 
is approximately 5 times as active as cortisone or 
hydrocortisone and provides rapid physiological effect 
with ease of administration. 


Reference : Shaw, J.C. (1955) Advances in Vet. Sci. ii, 262-360. 
Huber, W.G. (1958) Vet. Med., 53, 55. 
Link, R.P. et al (1957) J. Amer. vet. med. Ass., /30, 137. 


*Registered Trade Mark 


RGANON 


Sole Veterinary Distributors in the United Kingdom and Republic of Ireland : 


C. J. Hewlett & Son Ltd. King George’s Avenue, Watford 
Telephone : Watford 34101 (4 lines) Telegrams: Pepsine, Watford 
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ADVERTISEMENTS 


The presentation of dihydrostrepto- 
mycin and sulphadimidine in liquid 
form offers a more convenient way of 
giving combined systemic and local 
chemotherapy in scours and other 
intestinal disorders. 


THE VETERINARY SURGEON finds 
that the preparation tends to control 
the infection more rapidly and dosage 
can be readily adapted to the varied 
needs of mixed practice. 


THE FARMER appreciates the econ- 
omy of accurately measured dosage 
and the ease with which ‘Strepta- 
quaine’ Sulphacan be mixed into food. 


THE SMALL ANIMAL OWNER 
welcomes the simple administration 
in teaspoonful doses and the 
convenience of the ready-prepared 
suspension. 
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reptaquaine’ 
Sulpha 


-the 


ready-prepared answer 


to SCOURS 


Available in bottles of 16 fi. oz. 

Each fluid ounce contains: 
dihydrostreptomycin sulphate 0.5G, 
sulphadimidine 0.5G. 
light kaolin 6.0 G. 


In liquid pectin 


Write for detailed literature. 


THE DISTILLERS COMPANY (Biochemicals) LIMITED 
Broadway House, The Broadway, Wimbledon, London, 8.W.19 


Telephone: LiBerty 6600 Owners of the trade mark ‘Streptaquaine’ 
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In liquid pectin 
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THE HOUSE OF HEWLETT: ESTABLISHED 1832 


ALBOVEN’ 


BOVINE SERUM ALBUMEN 
20% STERILE SOLUTION 


for 
Physiological Blood 
Volume Expansion 


in the treatment of 
ANMtEMALS 


The re-establishment and maintenance 
of blood volume is the major essential 
for the treatment and prophylaxis of 
shock. Present infusion materials and 
methods are neither entirely suitable for 
veterinary practice nor are they as safe 
and effictent as could be desired. 


ALBOVEN overcomes veterinary blood 
volume expansion problems: 


SMALL VOLUME INJECTION 
PHYSIOLOGICAL EXPANSION 
NO HYPER-VOLAEMIA 


NORMAL AND ESSENTIAL PLASMA 
CONSTITUENT NON-TOXIC 


NO SPECIAL EQUIPMENT 
NO SPECIAL TECHNIQUES 


VERY HIGH EFFICIENCY 


Further inform tion 
*Trade Mark 


available to the Veterinary Protession only Cc. J. HEWLETT & SON LTD. 
in 10mi. viais King George's Avenue, Watford, Herts. 
Tel: Watford 34401 (4 lines) Grams & Cables: Pepsine Watford 
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of the Trust’s Executive Committee, that although for the second year running 
income had reached a new high level, it was still not sufficiently secure to 
permit the Trust to plan the full programme of research of which it was 
otherwise capable. 

“The position in general,” he added, “ is still somewhat delicate and in 
need of careful watching, for we continue to be faced on the one hand with a 
persistent need to increase expenditure, in spite of a strict curb on the working 
costs at our research centres; and on the other hand with a certain measure of 
instability in our working funds.” 

Emphasizing the urgent need for wider voluntary support, Lord Rank said 
that the contributing public sometimes tended to forget that, in research as 
in everything else, costs had risen steeply during recent years. 


DAVID BLACK AWARD 


The first winner of the David Black Award, presented by Pig Farming, is Sir 
John Hammond, c.s.z., F.R.s. This was the unanimous decision of their 
selection committee representing all sides of the pig industry. 

The Award is presented annually, to the person who is adjudged each year 
to have made the greatest contribution to the British pig industry, and takes 
the form of a solid silver casket, suitably engraved. In addition each year’s 
winner will receive a silver cigarette box. 

The committee selected Sir John Hammond as the 1960 winner “‘for his 
valuable and far-reaching research work in many branches of pig husbandry 
over a very long period.”’ His study of pig problems whilst head of the Animal 
Research Station and Reader in Agricultural Physiology at Cambridge 
University produced many important results that have greatly benefited pig 
production in this country. It was after his visit to Denmark in 1921 that a 
points system for judging bacon carcases was introduced over here, and he . 
advocated pig progeny testing over 30 years before a national scheme was ' 
started in Britain. 

Sir John is well known as a judge of both live and dead pigs, and his long 
experience in this respect was very clearly evident when he placed the entries 
in the new live/dead pig class at this year’s Dairy Show. 

He will receive the Award from the Minister of Agriculture, the Right Hon. 

Christopher Soames, c.B.£., M.P., at a special luncheon in Londen next. 
month. 


FURTHER STEPS TOWARDS ERADICATION 
OF ANIMAL DISEASES 


In a Question in the House of Commons on 20th December, 1960, Sir Anthony 
Hurd, M.P., asked what further steps were to be taken shortly towards the 
eradication of animal diseases. In a written reply the Minister of Agriculture, 
Fisheries and Food, the Rt. Hon. Christopher Soames, c.B.£., M.P., said: 
“Following on the successful campaign against bovine tuberculosis, the 
Government have decided in principle to introduce a compulsory slaughter 
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policy with compensation against swine fever and to offer free vaccination of 

female calves against contagious abortion. A further announcement will be 

made after details have been discussed with the interested organizations.” 

No further information about the plans announced by the Minister is at 
present available but additional details will be given when they are known. 

A slaughter policy against swine fever was operated for some 20 years prior 
to World War I. Carcases were salvaged, however, and movement restrictions 
only partially effective. Eradication was not achieved and the policy was 
abandoned in 1916. Since then some control of the disease has been brought 
about by isolating infected herds anc imposing movement controls of varying 
types. 

Pig owners may now vaccinate their stock against the disease and there is 
an Official Registered Vaccinated Herds Scheme. To some extent the incidence 
of the disease is in direct proportion to pig population; certain areas of Great 
Britain are free whilst in others the disease is common. 

Abortion caused by Brucella abortus can be controlled by the use of strain 
19 vaccine and vaccination is obtainable at present under the Ministry’s 
Official Calf Vaccination Scheme at the rate of 2/6 per head or owners may 
arrange for vaccinations to be done privately. 

The incidence of brucellosis in cattle in Britain is thought to be fairly wide- 
spread but to gain a more accurate appreciation of the position a survey 
covering a statistically significant number of herds is in hand. 


INTER-AFRICAN BUREAU FOR ANIMAL HEALTH 
JOINT ACTION CAMPAIGN AGAINST THE TSETSE FLY IN 
SOUTH-EASTERN AFRICA 


In accordance with a recommendation of the 6th Meeting of the International 
Scientific Committee for Trypanosomiasis Research (1.8.C.T.R.) (Jos, July, 
1960), the Bureau was invited to convene a meeting of a joint working party, 
to consider the problem of the advance of the tsetse-fly in South-eastern Africa. 

This meeting was held by invitation of the Government of Mozambique at 
Lourenco Marques on 7th and 8th November, 1960, and was attended by 
fifteen specialists on the tsetse-fly from the countries concerned—Federation of 
Rhodesia and Nyasaland, Mozambique and the Union of South Africa whose 
delegations consisted of four, six and five members respectively, under the 
chairmanship of the Director of the Inter-African Bureau for Animal Health. 

The object of the working party was to make recommendations for an 
agreed inter-territorial plan of campaign and to assess the requirements in 
terms of personnel and finance. In addition the working party was requested 
to consider the requirements in technical data necessary to convene a second 
working party for joint action in the Caprivi Strip, where an urgent tsetse 
problem also exists. 

The working party made recommendations which included an ecological 
survey, an aerial photographic survey, a pupal casing survey, a pilot project 
on aerial spraying against G. morsi‘ans, and the appointment of a Standing 


- 
| Age 
| 
| | 
a 
: | 
| 
| 
oF. 
mit 
| 
| 
| 
| 
4 
| 
| 
| 
its 


NEWS 55 


Committee to prepare further details and direct operations, and a gross 
estimate of the capital and recurrent expenditure over a period of 10 years. 

The working party stressed the importance of the work being carried out 
now by the tsetse departments of Mozambique and the Federation and 
recommended that the staffs of these departments shoul:' be brought up to 
approved establishments. 

The recommendations of the working party have been submitted to C.C.T.A. 
for the information of Member Governments. 


INTER-AFRICAN BUREAU FOR ANIMAL HEALTH AND EAST 
AFRICAN VETERINARY RESEARCH ORGANIZATION 
TRAINING COURSE ON RINDERPEST DIAGNOSIS 
Muguga, Kenya, 14th-18th Nov., 1960 
The complication which has arisen in the control measures against rinderpest 
by the appearance of clinical conditions resembling rinderpest, e.g. mucosal 
disease, has been discussed by the Inter-African Advisory Committee on 
Animal Health and the establishment of a reference centre for the identification 

of the viruses concerned has been under consideration subsequently. 

The differential identification of these viruses by laboratory bench 
techniques, without the use of susceptible animals, has been developed by the 
East African Veterinary Research Organization laboratories at Muguga, 
Kenya. 

At the meeting of Veterinary Administrators in Eastern Africa, convened 
by C.C.T.A. and held in Nairobi in September, 1959, a recommendation was 
made to the effect that a training course should be convened on the rapid 
techniques for the diagnosis of rinderpest. The Director of the East African 
Veterinary Research Organization offered to stage a course for a period of 
5, days, instruction being given entirely by the staff of the Institute. It was 
arranged that several of the participants should receive C.C.T.A. Subsistence 
Fellowships and the U.K. Government granted travel and subsistence fellow- 
ships to two participants from Ethiopia and Somalia. 

Eleven veterinarians from Ethiopia and Somalia, Nigeria, Northern Rhodesia, 
Tanganyika and Uganda and the United Kingdom and two American veter- 
inarians, members of the U.S. Department of Agriculture and working in 
Kenya assembled on the 14th November, and at an introductory session in 
the library of the Inter-African Bureau for Animal Health, the Director 
welcomed them and explained the background, and the Director of East 
African Veterinary Research Organization gave details of the technical 
procedure to be taught. This was followed by a showing of a film on rinderpest 
made by the U.S. Department of Agriculture. 

A monograph on the techniques was issued to the members of the course 
and a colloquium on rinderpest was held on one afternoon during which 
information was given on the state of rinderpest and the control measures in 
force in each participant’s country. At the final Session, a discussion took place 
on the actual procedures of the course and some suggestions were made 
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regarding modifications of the techniques, which will be tested out by the 
East African Veterinary Research Organization in due course. 

It was generally agreed that the production of the reagents required for 
carrying out the techniques was essentially for the central laboratory of the 
country concerned which could thereby give maximum aid to its ready appli- 
cation at smaller field diagnostic centres. 

The members expressed regret at the absence of participants from many 
countries in which rinderpest was still a problem and suggested that it should 
be repeated either in East Africa or West Africa for their benefit. The partici- 
pants welcomed the concentration on the particular techniques under study 
and the opportunity for repetition of the tests. 


The British Veterinary Journal, Vol. 116, Number 11—November, 1960 


ERRATUM 


Page 432, paper by A. L. C. Thorne and A. J. MacLeod: The Production and 
Properties of Newcastle Disease Vaccine (Komarov Strain) in Nigeria. 


In Table III, the second line should read: 
9 Controls 308 108-4 
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a handsome pig...’’= 


. . » So she set the little creature 
down and felt relieved to see it trot 
away quietly into the wood.” “If it 
had grown up,” she said to herself, 
“it would have made a dreadfully 
ugly child; but it makes rather a 
handsome pig, I think.” And she 
began thinking over other children 
she knew, who might do well as pigs, 
and was just saying to herself, “If 
one only knew the right way to 
change them—” 


ALICE IN WONDERLAND — LEWIS CARROLL. 


- 

— 


The changing of children to pigs doesn’t concern 
us but we are interested in the “handsome pig.” 
The secret of changing anaemic pigs into healthy, 
blooming, thriving pigs is . . . Imposil. 

Imposil contains 150 mg. of iron in every 2 c.c. 
injection. One injection, given to the piglet on 
the third day of life, ensures that a piglet is fully 
protected from iron deficiency for the vital first 
four weeks of life. 

Imposil is available from Veterinary wholesalers 
in 20 c.c. vials (10 doses) at 16/8d. and §0 c.c. 
vials (25 doses) at 40/-. 


osil 


BRAND OF FERRIMICRODEX 


{ eencen BENGER LABORATORIES LIMITED -HOLMES CHAPEL - CHESHIRE 
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Prescription Diets 


The following diets have been formulated for use in 
small animal practice. They are issued only to 
Veterinary Practitioners and to Scientific Institutions. 


piET NO. | : High Protein Diet 
DIET NO. 2 : Carotene Milk Fat Diet 
DIET NO. 3 : Slimming Diet 


Details ard information relating to clinical and other applications 
will gladly be forwarded 


THE VETERINARY DIVISION OF BOB MARTIN LTD 
SOUTHPORT LANCS 


VETERINARY SURGEON STARTER 
Required for Malaya | 


The Straits Racing Association invites applications for a Veterinary 
Surgeon with equine experience who will also be required to undertake the 
duties of Starter (Barrier Type Stalls). Salary, Malayan Currency $1,500/- a 
month ($1/- equivalent to Sterling 2/4) increasing by yearly increments of 
$75/- to $1,875/-, Contributory Provident Fund, Right of Private Practice 
and medical expenses. A fair amount of travelling will be necessary and 
transport expenses with an allowance covering hotel expenses when away 
from headquarters will be paid at the rate of $35/- a day. Tours of service, 
3 years with 2 months full pay leave for each year of service and return 
passage. Passages will also be paid for wife and two children under 16 once 
for each tour of service. Applications giving details of qualifications, 
experience, age, etc., should be addressed to the Secretary, Straits Racing 
Association, P.O. Box 3011, Singapore. 
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—Eullequinped to.defeat. 


With the Glaxo cerate range you can defeat all types of mastitis amenable to intramam- 
mary prophylaxis or treatment. Glaxo cerates are quality products based on years of 
research and knowledge. Here is your guide to the complete range. 


STREPTOMYCIN| 


CERATE 


INDICATIONS 


ACTIVITY 


Boxes of 12 
tubes 


Boxes of 100 
tubes 


All cases of penicillin- 
sensitive mastitis 


Gives up to 48 
hours’ release 
of procaine 
penicill 


1 tube per 

quarter every 
8 hours. 
hree tubes 

usually suffice 


Boxes of 12 


When prolonged antibiotic 
levels are required, e.g., 
for prophylaxis during 

the first two weeks of 
calving and for the 
“drying-off ” period 


Gives up to 7 
days’ release 
of procaine 
penicilli 


1 tube per 
quarter 
repeated if 
necessary 
after 6 days 


Particularly useful 
against infections 
caused by gram negative 
organisms, ¢.g., B. coli 


Gives up to 48 
hours’ release of 
dihydrostrepto- 
mycin 


1 tube per 
quarter 
repeated at 24 
to 48 hour 
intervals 


Boxes of 100 
tubes 


For mixed infections, 
stubborn organisms and 
for mastitis prophylaxis 
at ‘peak times’ when 
mixed infections are 
common 


Gives up to 48 
hours’ release of 
procaine peni- 
cillin and 
dihydrostrepto- 
mycin 


1 tube per 
quarter 
repeated at 24 
to 48 hour 
intervals 


Boxes of 12 


For problem cases of 
mastitis, particularly 
those caused by 
resistant strains of 
staphylococci 


Gives up to 36 
hours’ release of 
novobiocin 


1 tube per 
daily 
or three days 


Behind every Glaxo cerate 


is a history cf science end research 
Veterinary Department, Glaxo Laboratories Ltd, Greenford, Middlesex 


BYRon 3434 


*Trade Mark 
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Sulpha 


—the ready-prepared answer to SCOURS 


The presentation of dihydrostrepto- 
mycin and sulphadimidine in liquid 
form offers a more convenient way of 
giving combined systemic and local 
chemotherapy in scours and other 
intestinal disorders. 


THE FARMER appreciates the economy 
of accurately measured dosage and the 
ease with which ‘Streptaquaine’ Sulpha 
can be mixed into the food. 


THE VETERINARY SURGEON finds that 
the preparation tends to control the THE SMALL ANIMAL OWNER welcomes 
infection more rapidly and dosage can the simple administration in tea- 
be readily adapted to the varied needs spoonful doses and the convenience of 
of mixed practice. the ready-prepared suspension. 


‘Streptaquaine’ Sulpha 
ORAL SUSPENSION VETERINARY 


Available in bottles of 16 fi. oz. 


Each fluid ounce contains: 
dihydrostreptomycin sulphate 0.5G, 
Write for detailed literature. In liquid pectin 


THE DISTILLERS COMPANY (Biochemicals) LIMITED 
Broadway House, The Broadway, Wimbledon, London, 8.W.19 Telephone: LIBerty 6600 
Owners of the trade mark ‘Streptaquaine’ 
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TAX FREE PENSION 


The Veterinary Insurance Services Limited has designed the 
VETERINARY SURGEON’S PENSION POLICY. This 
contract is quite unique, and provides a tax free income from 
age 65 or the date of death, whichever is earlier, until the 
85th birthday. Thereafter an annuity is payable so long as the 
veterinary surgeon and/or his wife shall survive. 


A new addition to the Veterinary Surgeon’s PENSION 
POLICY is the inclusion in the contract of a clause allowing a 
waiver of premiums in the event of the Veterinary Surgeon 
being incapacitated for more than six months by sickness or 
accident. 


THE VETERINARY INSURANCE SERVICES LIMITED, 
131/133 New London Road, 
CHELMSFORD, Essex. 


Dear Sirs, 


Please let me have details of the VETERINARY SURGEON’S 
PENSION POLICY. 


Telephone No 


Wife’s date of birth 


The Veterinary Insurance Services Limited transacts all classes of insurance, and 
among other contracts specially designed for the Veterinary profession are the 
Scholastic Policy, and the Personal and Family Policies. If you would like infor- 
mation about these or any other forms of insurance, please indicate below. 


Please also supply me with details of __. 
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H. W. Dunne, D.V.M., Ph.D. 


Professor of Veterinary Science, 


in charge of Veterinary Research, 


Pennsylvania State University 


With an Advisory Committee of eight eminent veterinarians 
and forty-eight contributors 


DISEASES 


SWINE 


A professional one-volume encyclopedia of swine diseases written by 


48 leaders in their fields, with its clinical and scientific approach broadened 
by an advisory committee of veterinary educators and scientists. A 
complete, accurate, up-to-date reference packed with vital material for 
both practitioner and student. 

It features striking photomicrographs and illustrations of diseased 
animals as diagnostic aids. The use of the latest drugs is described and dosage 
ranges are recommended. The emphasis throughout is on the preventive 
aspect of all the diseases affecting swine, and suggestions are made for 
replacing breeding stock with disease-free animals. Complete sections on 
surgery, and nutrition, feeds and management are also included. 

..easy-to-read ...well illustrated ...there are few who could claim to have 


pan up with the book already and would not benefit in some way by 


reading it.” 
VETERINARY RECORD 


“This is the first really comprehensive book on pig diseases in English.” 
IRISH VETERINARY JOURNAL 


716 pages 256 illustrations Price 100s. postage 2s. 9d. 
BAILLIERE, TINDALL & COX - London 
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BLOOD & 
HENDERSON: 


Veterinary 
Medicine 


By D. C. Blood, B.V.Sc. 


Professor, Department of Medicine and Surgery, 
Ontario Veterinary College 


and J. A. Henderson, M.S., D.V.M. 


Professor and Head of Department of Medicine 
and Surgery, Ontario Veterinary College 


This is a new major textbook written 
primarily for veterinary students, but which 
will also be of value to practising veterinary 
surgeons. It is a comprehensive work covering 
fully the diseases of farm animals, but it excludes 
small animal and poultry medicine. 


The book is arranged in two sections of 
approximately equal size: the first, on General 
Medicine, deals with the general principles 
of diseases as they affect individual organs 
and systems, and the second, on Special 
Medicine, discusses specific diseases and condi- 
tions. Thus the reader, having first studied 
the general account of a disease such as 
pneumonia, will be able to read the sections 
on the specific pneumonias in Section II 
with greater understanding. References are 
included in considerable and sufficient number 
to provide adequate guidance to further 
reading. 


1012 pp., 13 tables. 
Price 84s., postage 2s. 9d. 


Bailliére, 
Tindall & Gox 


‘both sparse and scattered. Here for the 


HARROP: 


Reproduction 
in the Dog 


By A. E. Harrop, M.R.C.V.S. 


Senior Lecturer, 
Department of Animal Husbandry, 
Royal Veterinary College, London 


with five contributors 


A new, authoritative and practical book 
on canine reproduction for veterinary prac- 
titioners, research workers and dog breeders. 
Hitherto there has existed in the English 
language no comprehensive book on the 
subject, and the available literature has been 


first time, is a comprehensive book covering 
all the essential ground with business-like 
brevity. The deals with anatomy 
and physiology of reproduction and the 
histology of the reproductive organs, mating, 
including artificial insemination—a subject 
in which Mr. Harrop has done a great deal 
of pioneer work—pregnancy, normal and 
abnormal labour, canine paediatrics, the 
effect of nutrition on reproduction, infertility 
in the bitch and the dog. 


References to the literature are included 
and there are a large number of illustrations 
including microphotographs of histological 
sections and a remarkable series of photo- 
graphs of a whelping bitch and her puppies. 


215 pp., 4 tables, 74 illustrations. 
Price 30s., postage Is. 9d. 


7 & 8 Henrietta Street | 
London - WG2 


eae 
| 

| 
J | 
| 
| 
ade 
| 
| 
| 
“ak 

; 
| 
ie 
z 


ADVERTISEMENTS 


“ESSDIM 333” 


Injection of 

Solution 33-1/3°%. 

The injection of choice. Covers a 
wide range of bacterial infections 
in all stocks. 

Bottles of 100 c.c., 500 c.c., 2000 c.c. 


“ESSDIM”’ 5 GRAMME 
SULPHADIMIDINE TABLETS 
Rapidly absorbed; produce high 
and prolonged blood levels; well 
tolerated. 

Cartons of 50. 


“*TRIP-O-TABS”’ 


Useful 5 Gramme Tablet of Sulpha- 
diazone B.P, 1 -85gm. Sulphathiazole 
B.P. 1-85 gm. Sulphadimidine B.P. 
1-30 gm. 

Cartons of 30 and 60. 


LEONARD SMITH & COMPANY 


B.V.J. 
(Branch of A. S. Price & Co. Ltd.) 


BLACKHEATH BIRMINGHAM 


TENNANTS 
VETERINARY 
MAGNESIA 


CALCINED MAGNESITE 
87°/, MgO MINIMUM 


TENNANTS 
(LANCASHIRE) LTD 


Hazelbottom Road, 
Cheetham, Manchester, 8 


Telephone : 
Collyhurst 4454 (4 lines) 


CIBA 


A VETERINARY SURGEON is re- 
quired for the organization of clinical and 
feed additive product investigations, both 
in the field and on the Company's research 
farm. In this work he will be responsible 
to the Veterinary Products Manager -a 
veterinary surgeon. Other duties will be 
to assist in the preparation of technical 
information and literature, to ensure con- 
tact at a technical level with CIBA 
research workers and to maintain an up- 
to-date knowledge of developments in the 
_ veterinary pharmaceutical and feed addi- 
tive field from the scientific literature. 


Applicants, who should be about 30 
years of age, should have wide clinical 
experience, preferably from both general 
practice and work in the veterinary ad- 
visory or research field. They should have 
a real interest in new product development 
and a knowledge of the organization of 
clinical trials. 

Detailed application forms may be 
obtained from the 
Veterinary Products Manager, 
CIBA LABORATORIES LIMITED, 
Horsham, Sussex 


UNIVERSITY OF GLASGOW 


LECTURESHIP IN VETERINARY 
HISTOLOGY AND EMBRYOLOGY 


Applications are invited for a 
Lectureship in Veterinary Histology 
and Embryology, Salary scale: 
£1050-£1850 per annum. Initial 
salary according to experience and 
qualifications. F.S.S.U. and family 
allowance benefits. Applicants 
should hold a university degree, 
preferably in Veterinary Science, or 
the Diploma of M.R.C.V.S. 


Applications (8 copies) should be 
lodged, not later than 18th January, 
1961, with the undersigned, from 
whom further particulars may be 
obtained. 

ROBT. T. HUTCHESON 
Secretary of University Court 
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NOTICE TO CONTRIBUTORS 


1. The British Veterinary publishes original papers and reviews on all aspects 
of veterinary science kindred subjects. Accounts of clinical observations are 
published and, in the form of letters to the editor, preliminary reports of scientific 
studies. Reviews should, in general, be written in support of 
2. Manuscripts, written in the English language, should be sent to the Editor, The 
British Veterinary Journal, 7 and 8 Henrietta Street, London, W.C.2. Papers are 
accepted for publication on the understanding that they have not been published 
and are not being considered for publication elsewhere, and that they may not be 
re-published without sanction from the publishers. 
a Contributions, which may be subject to editorial revision, should be condensed as 
as possible and should be submitted as a top typewritten copy on one side of the 
paper only, with double spacing and ample margins. The spelling should be that of 
the Oxford English Dictionary. 
4- Manuscripts should be headed with the title of the paper, the name and postal 
address of the author or authors, or, where applicable, the address of the institution 
where the work was done. They should conclude with a factual summary equal to 
about 3 per cent. of the length of the paper. References to previous work should be 
cited in the text with the author’s name and the year of peliioalion in parentheses, 
e.g., “Brown (1957) showed that . . .” Where there are more than two authors the 
names of all should be cited on the first occasion in the text and thereafter only the 
first followed by et al., e.g., “Brown et al. (1957) . . .” In the list of references at the 
end of the paper all the authors’ names and initials should be included. The refer- 
ences should be listed in alphabetical order of the surnames of the authors, and the 
titles of the journals should be abbreviated in accordance with the World List of 
Scientific Periodicals, e.g., Brown, A. B. (1957) Brit. vet. 7., 113, 217. 
5. Illustrations should be numbered in arabic numerals in the order in which they 
appear in the text and all referred to as “‘figures,”” and should be somewhat larger 
than the size desired for reproduction. Drawings, diagrams and graphs should be 
in black ink on Bristol board or stout, smooth white paper. Letters and numbers 
should be indicated on them lightly in pencil. Photographs and photomicrographs 
should be printed on glossy paper. X-ray films should not be submitted, but prints 
of them, preferably negative prints. The areas to be reproduced of the photographic 
illustrations, if less than the whole, should be outlined /ightly in pencil on the back of 
each. All illustrations, diagrams, etc., should bear on the reverse side the author’s 
name, a short title of the paper and a figure number. Legends should be typed on 
a separate sheet of paper and should not be attached to the illustration. A statement 
of the magnification of illustrations should be given where it is applicable. 


6. Illustrations in colour can be accepted provided that the author is willing to bear 
the cost of their reproduction. Authors may also be required to contribute to the 
costs of reproducing black and white illustrations in cases when the costs are par- 
ticularly heavy. 

7. Tables should be typed on separate sheets and numbered in roman numerals in 
the order in which they are referred to in the text and their size and number should 
be limited to the minimum necessary for clarity. 

8. A proof of each article is sent in duplicate to the author. Minor corrections to 
the proof are permitted, but major alterations will be carried out only at the author’s 
expense. 

9. Reprints of articles and extra copies of the journal can be supplied if they are 
ordered when the galley proofs are returned to the publishers. An order form is 
sent out to authors with the proofs. A copy of the journal and twenty off-prints of 
each article are supplied free and will be sent to the author, or to the senior author 
if there is more than one, as soon as the article has been published. 


Annual subscription, 50s. post free (U.S.A. and Canada, $8.50) payable in 
advance. Single copies, 5s. each. Special students’ subscription rate, 30s. 
post free in the U.K. only. 


LONDON: PRINTED FOR BAILLIERE, TINDALL AND COX LTD., 7-8 HENRIETTA STREET, COVENT GARDEN, W.C.2. 
r BOURNEHALL PRESS LTD., BUSHEY, WATFORD, HERTS. 
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